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THE RATIONALE AND RESULTS OF SIMPLE 
MASTECTOMY PLUS RADIOTHERAPY IN 
PRIMARY CANCER OF THE BREAST* 

By L. H. GARLAND, M.D.t+ 
“There never has been a period of more con- tramammary involvement is_ relatively 


troversy concerning the treatment of breast cancer 
than at present. Indecision as to the most acceptable 
forms of treatment is expressed even by physicians 
with the widest experience. ... Some believe that 
radical mastectomy . . . offers the highest chance for 
cure... others believe that simple mastectomy 
when followed by irradiation makes radical surgery 
no longer necessary.” (Pack, 1940) 


problem of cancer of the breast is 
fundamentally the problem of cancer 
outside the breast. When the disease is con- 
fined to the breast itself, simple mastecto- 
my alone will cure; indeed, in strictly local- 
ized or biologically favorable cases, simple 
excision of the tumor will cure. When the 
disease has spread beyond the breast, radi- 
cal mastectomy of the Halsted type will 
cure only in that group of cases in which the 
spread is still confined to the removable 
tissues of the chest wall and axilla. Data on 
long term survival rates, and recent obser- 
vations on the frequency of internal mam- 
mary lymph node involvement, indicate 
that this “locally confined” group with ex- 


small, being about 10 per cent of all pa- 
tients admitted with primary tumors. 

In the prolonged dissection required in 
removal of the breast, pectoral muscles and 
axillary contents en bloc, it is believed by 
many surgeons that cancer emboli are 
sometimes spread via lymphatics to nonre- 
movable lymph nodes, and via blood ves- 
sels to distant organs.*:*! As Haagensen” 
observed, ‘‘All surgeons who have operated 
on far advanced cases have seen wide- 
spread generalized metastases develop soon 
afterwards, just as if a shower of carcinoma 
emboli had been set free by the operation. 
This of course is what a surgeon should ex- 
pect if his dissection is carried into or 
through carcinoma.” Does the number of 
instances in which this occurs counterbal- 
ance the number of cases saved by block 
dissection? // it does, then the radical oper- 
ation penalizes as many as it saves, and the 
over-all salvage rate is not improved. In 
terms of absolute ‘“‘cure” rate, simple mas- 


* Delivered by invitation before the New York Cancer Society, at the Academy of Medicine, New York, New York, November to, 


t Clinical Professor of Radiology, Stanford University Medical School, San Francisco, California. 
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Fic. 12 Cancer of the breast, disseminated through the chest wall following radical mastectomy. Patient, aged 


sixty-five (S. F. Hosp. No. 66242). 


Radical operation in April, 1951, for rapidly growing tumor of right 


breast (allegedly present only about six weeks). Tumor adherent to skin; nipple retracted; probable 
Stage 11 lesion. Radical operation performed despite these clinical signs of incurability. Microscopic evi- 


dence of muscle invasion; 7 
quested. 


of 18 lymph nodes studied showed cancer. No postoperative radiotherapy re- 


At time of re-admission with these chest wall nodules, a chest roentgenogram showed right pulmonary 
metastases. Consultative Tumor Board recommended palliative radiotherapy. However, ward physician 
wished to use hormone therapy. Given stilbestrol, with marked nausea; tried to maintain a dose of § milli- 
grams t.i.d. without success. Died four months after admission, or one year after the radical operation, with 


generalized disease. 


tectomy should be fully as effective. How- 
ever, in terms of palliation and prevention 
of local chest wall recurrences simple mas- 
tectomy alone will be inferior; in order to 
match or surpass the results of radical oper- 
ation it needs the addition of vigorous ir- 
radiation. 

Before attempting to discuss these ques- 
tions, it is agreed that the “‘spectrum” of 
breast cancer is so broad one would need 
many hundreds of personally observed 
cases, treated under control conditions, to 
warrant reliable conclusions. Like other 
cancers, breast lesions appear to fall into 
three general groups: (a) those that have 
already metastasized when first found; (b) 
those that have not yet metastasized, but 
will do so in the near future; and (c) those 
that will remain localized for years, without 
apparent tendency to spread. Macdonald” 
reported that some 56 per cent of cases with 
primary tumors /ess than 7 cm. in diameter 
had already spread to the axillary nodes; 
in about one-half of these cases with in- 
volved axillary nodes the internal mam- 
mary chain of lymph nodes must also have 
been involved.!” At the other end of the 


spectrum, almost one-fourth of the cases 
with primary tumors over § cm. in diameter 
observed by Macdonald had apparently not 
spread. He concluded that “the biological 
potential of breast cancer is determined 
early in the pre-clinical phase of the dis- 
ease and probably in the actual inductive 
phase of neoplasia. This inherent growth 
potential, balanced against whatever defen- 
sive reactions are excited in the host, con- 
stitutes a biological complex which deter- 
mines the natural history of the tumor.” 

To illustrate the small size of the group 
in which the radical operation is regarded 
as decisive in terms of survival we may 
examine the series of 7,056 cases of primary 
cancer of the female breast recently re- 
ported by Shimkin, Lucia, Stone and Bell" 
from the San Francisco area. The clinical 
staging (Portmann), and the five and ten 
year survivals in this group were as fol- 
lows (Table 1). 

For Stages 1 to 111 the survival rates were 
calculated from the date of operation (usu- 
ally radical mastectomy), and for Stage IV 
from the date of admission. Considering 
the group as an even 1,000 cases, Table 1 
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TaBLe I 
§ yr. 10 yr. 
Per Cent Survival Survival 
Stage in Each (as percent. (as per cent 
Stage of entire of entire 
group) group) 
I 32 23 19 
Il 28 2 7 
il 30 5 2 
IV 10 ° 
Total 


100 40 28 


shows that some 400 women survived five 
vears, and 280 ten years. Note that 230 of 
the five year survivors were Stage 1, that is, 
had tumors microscopically confined to the 
breast; most of these would presumably 
have been salvaged equally well by simple 
mastectomy. Some 120 of the five year sur- 
vivors were Stage 11, with microscopic evi- 
dence of tumor in the regional axillary 
lymph nodes; these women may be con- 
sidered as salvaged by the radical opera- 
tion, but note that they potentially dwindle 
to 70 at ten years; that is, the tumors in 50 
cases were not eradicated. Next, about 50 
of the Stage 111 cases survived five years; 
these potentially dwindle to 20 owing to re- 
currence after the five year period. 

In other words, there were 70 plus 20, or 
g per cent of the entire group of cases, ap- 
parently salvaged for ten years, thanks to 
removal of extramammary carcinomatous 
tissue. At fifteen and twenty years, this 
proportion will doubtless dwindle further 
(as shown by Lewis and Rienhoff*® in a 
study of Halsted’s own material). Never- 
theless it does represent a worthwhile 
achievement. 

In terms of five year salvage, the data of 
Shimkin e¢ a/. indicate that 12 per cent of 
the entire group of cases were in the Stage 
Il survival group, apparently arrested as a 
result of the radical operation. This is close 
to Smither’s* estimate of 100 cases as may 
be shown by Table u. 

The impression that radical operation 
may increase the chance of metastasis is 
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TaABLe II 


POTENTIAL § YEAR BENEFITS OF RADICAL MASTECTOMY 
IN I00 CONSECUTIVE CASES OF PRIMARY 
BREAST CANCER 


Stage 


land, ul IV 
No. in stages) §5 30 15 
Operable Yes ? |No (distant metastases) 


Axillary nodes negative in 40 per cent (22 cases): survival 
rate 80 per cent (18 cases). 

Axillary nodes positive in 60 per cent (33 cases): survival rate 
30 per cent (10 cases). 

Conclusion: Radical procedure useful in at least 10 cases. 


supported by studies on a random sample 
of 100 out of 450 cases dead of breast 
cancer recently reported from the Uni- 
versity of Pennsylvania.'® The appearance 
of metastasis or recurrence was earliest in 
the radically operated group; it seems to 
have been delayed by postoperative irradi- 
ation in the group so treated (Table 11). 


Taste III 


Mean re of Years be- 
_ tween Estimated Onset of 
Treatment Procedure | Disease and Appearance of 
Recurrence and/or 
Metastasis 


None yr. 
Roentgen irradiation 2-3 yr. 
Surgery alone 1-2 yr. 
Surgery plus roentgen 

irradiation 2-3 yr. 


DEFINITIONS 


To reduce misunderstanding, it may be 
desirable for purposes of this discussion to 
define our terms. 

Radical operation is held to mean the re- 
moval, en bloc, of the skin (at least 8 cm. 
from the palpable edges of the tumor), the 
tumor, the pectoralis major and minor 
muscles, the axillary fat and lymph nodes, 
and the tributaries of the axillary vein. It 
does not include the superradical proce- 
dures of supraclavicular or anterior medi- 
astinal excision. 

Simple operation means the removal of 
the tumor and breast via a limited skin in- 
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cision, usually transverse. McWhirter*® ad- 
vises that the pectoral fascia be not re- 
moved, except when the tumor is firmly 
fixed; the muscle is then removed with the 
breast. Many surgeons prefer to remove the 
pectoral fascia routinely. Superficial, mo- 
bile subpectoral nodes are removed, but 
axillary dissection is not performed. 

Postoperative radiotherapy, as usually em- 
ployed, means the use of external roentgen 
therapy to at least two large fields over the 
axillary and supraclavicular areas, deliver- 
ing a dose of 2,000—3,000 roentgens, in air, 
to each field, or a tissue dose of 3,500-4,500 
roentgens in a period of three to four weeks. 
The treatment starts about ten days after 
operation. 

Postoperative radiotherapy by McWhirter’ s 
method means that about twelve days fol- 
lowing simple mastectomy, external roent- 
gen therapy is given daily to four fields as 
follows: the patient’s chest wall (and in- 
ternal mammary and low axillary areas) 
are cross-fired by two long tangential 
fields, 10 by 15 cm. in size. The axilla and 
supraclavicular areas are cross-fired by two 
rectangular fields, about 12 by 25 cm. The 
patient is treated daily, except Sundays, 
for fifteen treatment days. Using 250 kv., 
a tissue dose of about 3,750 r is delivered to 
the potential tumor area. The half-value 
layer is 2 mm. copper for the chest wall and 
3-7 mm. copper for the lymph node areas. 
(Note that neither of these techniques in- 
cludes a really vigorous radiotherapeutic 
attack on the internal mammary lymph 
node areas.) 


STAGING 


The staging of disease we have used in 
our own practice for many years is based on 
that of Steinthal, modified by the findings 
at roentgenographic and at subsequent sur- 
gical examination. In other words, it is a 
clinical and microscopic method. It is not 
satisfactory, since it gives little clue as to 
the biological malignancy of a given tumor 
or the true degree of spread. A Stage 1 
tumor is essentially a movable tumor that 
is confined to the breast; Stage 11 includes a 
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movable tumor with palpable, mobile 
axillary nodes; Stage 111 comprises tumors 
with evidence of fixed nodes, or of spread 
beyond the axilla, or with extensive skin 
invasion; it includes Stage 1v lesions of 
other classifications. 

It is difficult to envisage any really satis. 
factory staging method in the present 
limited state of our knowledge. We know 
that about 30 per cent of cases of primary 
breast cancer without palpable axillary 
lymph nodes have microscopic evidence of 
lymph node involvement at operation. 
Conversely, about 30 per cent of cases with 
palpable nodes have no microscopic evi- 
dence of tumor in such."*:!-? Some 34 per 
cent of clinically operable cases have 
involved internal mammary _ lymph 
nodes. 

Further, of the cases diagnosed by quali- 
fied pathologists as axillary lymph node 
free after radical operation, it has been 
found in one series that about 30 per cent 
did actually have microscopic lymph node 
involvement on careful serial study.” 

Since we referred earlier to Portmann’s 
classification, it might be well to set down 
our understanding of it: Stage 1 represents 
cases with cancer localized to the breast, 
without involvement of the skin or lymph 
nodes, or attachment to deeper structures. 
Stage 11 includes similar cases, but with 
some axillary lymph node involvement. 
Stage 111 includes cases with skin involve- 
ment, satellite tumors, fixed tumors, and 
extensive axillary lymph node involvement. 
Stage Iv consists of cases with evidence of 
distant metastases. 

In view of the fact that biopsies of three 
sites are now recommended by some sur- 
geons prior to staging certain cases,* and 
that prolonged and skillful histopathologi- 
cal study frequently increases the yield of 
positive lymph nodes, thereby leaving 
virtually no limit to microscopical possi- 
bilities, it may be well to re-appraise simple 

*In patients with inner quadrant, or large centrally located 
tumors, or those with clinical evidence of axillary metastasis, 
Haagensen”? performs under general anesthesia an incisional bi- 


opsy of the primary tumor, a biopsy of the first three intercostal 
space lymph nodes, and a supraclavicular lymph node biopsy. 
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clinical classification. Williams and Mur- 
ley recently reviewed the findings in 1,044 
cases of primary female breast cancer seen 
at St. Bartholomew’s Hospital and found 
to their surprise that in their material clini- 
cal staging was more valuable than patho- 
logical in assessing prognosis. 2 Of 164 
cases, 29 per cent were in clinical Stage 1 
but microscopic Stage 0 (axillary lymph 
nodes positive); 23 per cent of clinical 
Stage 11 had glands free of disease. How- 
ever, the actual results of radical mastec- 
tomy paralleled the clinical findings. That 
is, clinical Stage 11 cases with negative 
lymph nodes had five year survival rates 
which were similar to those of verified 
Stage 11 cases. They conclude with the 
quite heretical statement: “Clinical assess- 
ment of the axilla may afford a more ac- 
curate clue to prognosis than might be ex- 
pected.” 

If radical surgery is contemplated in a 
given case, we believe that McDonald, 
Haagensen and Stout’s”’ recently modified 
criteria of inoperability must be noted. 
They believe that breast carcinoma is in- 
operable: 

1. When extensive edema of the skin 
over the breast (more than one-third of the 
skin area) is present. 

2. When satellite nodules are present in 
the skin over the breast. 

3. When the carcinoma is of the inflam- 
matory type. 

4. When any two, or more, of the following 
signs of locally advanced carcinoma are 
present: 

a. Ulceration of the skin. 

b. Edema of the skin of limited extent 
(less than one-third of the skin over the 
breast). 

c. Fixation of the tumor to the chest 
wall. 

d. Axillary lymph nodes measuring 
2.5 cm. or more, in transverse diameter. 

e. Fixation of axillary lymph nodes to 
the skin or the deep structures of the 
axilla. 

5. When there is edema of the arm. 

6. When, in patients with clinically in- 
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volved axillary lymph nodes, a supra- 
clavicular lymph node biopsy is positive. 

7. When, in patients with clinically in- 
volved axillary lymph nodes, an internal 
mammary lymph node biopsy is positive. 

8. When the patient has a history of re- 
cently developing pain in the back or 
pelvic region suggesting metastases, or 
roentgen examination reveals such. 

g. When roentgenographic study of the 
lungs reveals metastases. 

10. When palpation of the liver suggests 
that it contains metastases. 

The clinical extent of most cases of primary 
breast cancer is obviously greater than sus- 
pected in a majority of cases submitted to 
radical operation. How and where has the 
tumor spread? 

The spread of breast cancer is commonly 
thought of as essentially lymphatic and 
largely via the axilla; hence, the classical 
operation of Halsted.* However, in addi- 
tion to these axillary lymph channels, it is 
now apparent (a) that vascular routes are 
all too common, even at the earliest stages, 
and (b) that other lymphatic pathways are 
often involved. Gil y Gil” reports that by 
routine sternal puncture he finds many 
metastases in cases clinically Stage 1. 
Willis® reports the microscopic penetration 
of capillaries and small veins is frequent—a 
venous and capillary permeation compa- 
rable to that of small lymphatics. These 
vascular emboli give rise to silent metas- 
tases, notably in lungs, liver and bones. In 
60 early postoperative cases recently stud- 
ied by Goode and Martin" such blood- 
borne metastases outnumbered lymphatic 
metastases 3 to I (Table rv). 

McKinnon believes that “the blood 
spread of remote metastases occurs very 
early in the vast majority of cases and be- 
fore the primary lesion is detectable.” 
Gatch and Culbertson" note that venous 
dissemination of breast cancer is common 
and often early. 

Batson® has demonstrated the existence 


* It is now generally agreed!-"!-27.8 that breast cancer spreads 
by lymphatic and vascular emboli more often then by lymphatic 
permeation, as was once held by Handley and Halsted. 


TABLE IV 


PRESUMABLE ROUTE OF METASTASIS AFTER 
RADICAL MASTECTOMY* 
(60 patients) 


First Evidence Persistent Cancer 
via via 
Lymphatic Spread 


Skin of operative area 5 | Bones 18 
Chest wall, pleura, _ Lungs 12 
mediastinum 6 Distant soft parts 6 
Cervical lymph nodes 4 | Liver 5 
Other breast 2 Brain 2 
17 | Total 43 


* This table was made using only those records that left little 
doubt as to the location of the earliest metastasis or first evidence 
of persistent cancer. 


of a system of vertebral veins extending 
from the coccyx to the skull. These are 
valveless, thin walled and capacious, com- 
municating freely with veins in the ribs, 
shoulder girdle, pelvis, and the upper ends 
of the humeri and femora. He was able to 
fill this system completely by injecting 
radiopaque material into a superficial vein 
of the breast. Bone metastases of breast 
cancers are in locations which emboli of 
cancer cells can easily reach by way of 
these veins without passing through the 
lungs. 

Since the lymphatic drainage of the 
breast is complex and a subject of con- 
tinued study, it may be well to note current 
surgical concepts of its nature. A primary 
breast cancer may spread by the following 
principal lymphatic pathways: the axil- 
lary, the pectoral and the internal mam- 
mary. The axillary route is the main route 
from the entire breast; its highest aggrega- 
tion of lymph nodes is the sudclavicular 
group. The pectoral (transpectoral and in- 
terpectoral) lymphatics also drain into this 
group. The subclavicular group then drains 
into the confluence of the internal jugular 
and subclavian veins either directly (via a 
“grand central lymphatic terminus’’) or in- 
directly (via a final sentinel inferior deep 
cervical lymph node) which overlies the 
venous confluence and empties therein. 
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When other supraclavicular lymph nodes 
are involved by metastasis, the process is a 
retrograde one from the sentinel inferior 
deep cervical lymph node—and it is be. 
lieved that the disease had already reached 
the grand central lymphatic terminus. 

The internal mammary lymph nodes also 
drain into this terminus, and thence di- 
rectly (or via the deep cervical lymph node) 
into the confluence of the internal jugular 
and subclavian veins. Cancer may then 
spread to the supraclavicular lymph nodes 
by retrograde embolism. That many cases 
with such internal mammary lymph nodes 
have bilateral involvement is suggested by 
the fact that in a majority of 13 patients 
dying with breast cancer, Ju et a/.*° found 
metastases in doth chains of internal mam- 
mary lymph nodes. 

Haagensen emphasizes that when the 
subclavicular or the supraclavicular group 
of lymph nodes are involved there is al- 
ready nearly always some venous embolic 
spread, and operation will not cure. The 
same applies to most cases with internal 
mammary lymph node involvement. 

Frequency of lymph node involvement in 
cases submitted to radical surgery. The most 
commonly recorded figure is 60 per cent for 
the axillary area. Even in cases with a his- 
tory of a lump in the breast of less than one 
month’s duration, Haagensen and Stout" 
found 50 per cent showing such metastasis; 
this increased to 68 per cent for those with 
breast tumors for more than six months. 

For the internal mammary area, about 
34 per cent of cases regarded as operable by 
current surgical standards are found to 
have involved lymph nodes.!748 The inct 
dence is naturally higher with inner quad- 
rant lesions. In axillary lymph node post- 
tive cases, Andreassen and Dahl-Iversen’ 
found that 33 per cent had occult internal 
mammary lymph node involvement. 

In summary, then, staging is difficult be- 
cause of the fact that neither clinical, 
microscopic nor roentgenographic exami- 
nation will permit the detection of the true 
degree of spread in many cases of primary 
breast cancer when first seen. Clinical stag- 
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Fic. 2. Diagram showing the incidence of involved metastatic nodes in ‘primary operable” cases of breast cancer. 
The diagram is based on data published by Handley, Haagensen, Sugarbaker, Urban, and others. It refers 


to tumors of all quadrants considered as a group. 


ing in experienced hands has apparently a 
moderately good correlation with surgical 
prognosis; microscopic staging in expert 
hands permits apparently valid decisions 
as to radical surgery in selected cases. None 
permits satisfactory prognosis in the indi- 
vidual case. 


REASONS FOR SIMPLE MASTECTOMY 
AND ROENTGEN IRRADIATION 


It is apparent from the above descrip- 
tions of the spread of breast tumors that a 
large percentage of cases are already be- 
yond the scope of removal when first seen.* 
Not only will radica/ operation fail to cure; 
there is evidence that it may shorten aver- 
age survival time by from five to ten 
months in some inoperable cases.'' It is 
followed by disabling edema of the arm in 
from 5 to 10 per cent of cases, and by weak- 
ness of the arm of variable degree in per- 
haps to per cent. In less than expert hands, 
it has a mortality rate of about 1 per cent. 
The absolute five year survival rate is 
about 34 per cent in most published re- 
ports (Table v). 


TABLE V 
RESULTS OBTAINED WITH RADICAL MASTECTOMY 


(Assuming 700 unselected cases, of which 55 per cent 
are Stages 1 and i, 45 per cent in Stages m1 and 
iv. Cf. Stanford data, Siris and Dobson.” Also 
that 60 per cent of Stages 1 and 11 cases have 
positive axillary lymph nodes; and that 
80 per cent of lymph node free, and 30 
rer cent of lymph node positive 
survive § years) 


Stage I Il Ill Iv 
No. in Stage 25 30 30 15 
Absolute 5 year sur- 
vival rates 65%| 38% 20% 2% 


Survivals 17 11 6 + 


Total survivors 34+ 


Simple mastectomy should control all 
cases still confined to the breast, and in 
such cases supplementary radiotherapy is 
not needed. Unfortunately, as with the 
surgeon, the radiologist cannot distinguish 
the cases with microscopic involvement of 
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the axilla from those without. Therefore, 
when the surgical procedure is simple 
mastectomy, all should receive postopera- 
tive irradiation. In an unselected group of 
“operable” cases (7.e., Stage 1 and 1 of 
Portmann’s classification), it is known that 
about 60 per cent will have involved axil- 
lary lymph nodes. The other 40 per cent of 
this ‘‘operable” group will not have micro- 
scopic evidence of axillary lymph node 
metastasis by ordinary study, but, since 
they cannot be detected by clinical means, 
all must be treated in this program. They 
will not be harmed by the standard 
McWhirter type of postoperative course of 
radiotherapy; indeed, they will have fewer 
complications than if radical dissection of 
the axilla had been performed. The abso- 
lute five year survival rate obtained by the 
chief proponent of this program is 42 per 
cent (Table v1). 


TABLE VI 


RESULIS OBTAINED WITH SIMPLE MASTECTOMY 
AND ROENTGEN IRRADIATION 


(Assuming distribution of cases same as in 
Table V for radical operation) 


Stage I II | Wi | Iv 
| 
| 


No. in Stage 25 30 


Absolute 5 yr. sur- 
vival rates 58% 


Survivals 32 


Total survivors 42 


The fact that cancer cells are spread at 
the time of operation is now appreciated by 
many surgeons.’:!! McDonald, Haagensen 
and Stout?’ recently re-emphasized the risk 
of transplanting such cells at the time of 
biopsy and operation. Goode and Martin" 
observe, “Although the value of surgical 
treatment for breast cancer appears obvi- 
ous from the preceding observations, it is 
our opinion that in certain instances opera- 
tive manipulation or incomplete removal 
of a tumor causes it to grow much more 
rapidly than it had been growing previously. 
The damage may be caused by squeezing 
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viable cancer cells into intact lymphatics or 
blood vessels at the time of operation, or by 
the growth of incompletely removed cancer 
into the newly formed, delicate vessels 
found in the granulation tissue of the heal- 
ing wound.” We realize that this may occur 
with the simple operation, but it is obvi- 
ously much more likely to occur with the 
radical procedure.** 

On the other hand, Adair? does not seem 
to take much stock in the hazard. He 
writes, ““we would prefer to perform Io radi- 
cal mastectomies in unfavorable cases than 
neglect to do the radical in the one in which 
we might be mistaken as to prognosis.” 

Many surgeons believe that simple mas- 
tectomy is unwise because ‘‘you don’t know 
what’s in the axilla.” Well, first of all, 
knowledge of the axillary contents is only 
part of the whole problem (there are two 
other commonly involved but hitherto 
seldom tackled lymph node groups in the 
mediastinum and supraclavicular fossa). 
Second, even if one did “‘know,”’ the results 
show that only about 30 to 40 per cent of 
axilla positive cases survive surgery for five 
years. These might have survived equally 
well with radical radiotherapy; some of 
them were undoubtedly of the biologically 
favorable type that would have survived 
for that length of time without any treat- 
ment at all*’—dormant perhaps, as the in- 
ternal mammary lymph nodes must be in 
many patients. If the program of simple 
mastectomy and postoperative radiother- 
apy is applied to all eligible cases, the clini- 
cal or microscopic status of the axillary 
lymph nodes is of no importance in planning 
or executing treatment. Further, if the results 
of the treatment program are calculated on 
an absolute basis, and deal with an adequate 
number of cases they may reasonably be 
compared with other adsolute results. 

It is reported by several observers* that, 


*Tas_e VII 


Per cent of radically operated cases with internal 
mammary lymph node metastases 


Author Inner Half and Outer Half 
Central Lesions Lesions 
Handley és 
Haagensen 41 


Urban 48 20 
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of patients hitherto submitted to radical 
operation, about 56 per cent have internal 
mammary lymph node involvement when 
the primary tumor is in the inner half of the 
breast, and about 20 per cent have such in- 
volvement when the primary tumor is in 
the outer half. These lymph nodes have 
been left intact by most surgeons to date. 
Yet some 50 per cent of women with Stage I 
and 11 tumors in the z#ver half of the breast 
live five years after radical mastectomy, 
and a slightly higher percentage with outer 
half tumors so survive. Many of them pre- 
sumably harbor positive mediastinal lymph 
nodes (Table vit). 


VIII 


SITE OF PRIMARY TUMOR AND RELATIVE FIVE YEAR* 
ARREST RATES BY RADICAL MASTECTOMY 


(Stages 1 and 11) 


Inner Outer 
Quadrants Quadrants 


Nohrman (1949) 48% 52% 
Haagensen (1951) 49% 52% 
etal. (195 6 370 


62% 


* In several series cases Shimkin, etc.) 
about 36 per cent of primary breast cancers were located in the 
inner quadrants, including the central breast zone; about 64 per 
cent were located in the outer quadrants. 


That there is a tendency to dormancy of 
metastatic carcinoma in some lymph nodes 
has been noted by Heyman in the lateral 
pelvic lymph nodes in clinically arrested 
carcinoma of the cervix. McDonald e¢ a/.2* 
make this observation on the internal mam- 
mary nodes: “‘Nodes containing metastases 
were usually at least 4 or 5 mm. in diam- 
eter. It is noteworthy, however, that even 
at the end stage of disseminated carcinoma, 
with massive metastases in the viscera 
elsewhere, the involved internal mammary 
lymph nodes remained only from I to 2 cm. 
in diameter. The disease had presumably 
been present in the internal mammary re- 
gion for a long time, yet it had not grown 
to sufficiently massive proportions to give 
any clinical or radiographic evidence of its 
Presence in this region. 


The Effect of Radiotherapy. The biological 
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effect of irradiation is a resultant of many 
forces. The physical ones include the tissue 
dose in roentgens, the over-all time of 
treatment, and the volume of tissue irradi- 
ated. If breast cancer resembles epidermoid 
skin cancer in sensitivity, Strandqvist’s 
curve may give a clue as to the influence of 
dose and time. He found that approximate 
equivalent cancerocidal roentgen-ray doses 
to small fields were: 2,500 r in one day, 
5,000 r in fifteen days, and 6,000 r in thirty 
days. His data of course cannot be trans- 
posed to large fields or large volumes. From 
a fairly extensive experience with bulky 
skin cancers about the face, I know that 
a few are curable with doses as low as 
3,500 r, tissue dose, in three weeks; some 
are curable with 5,000 r in four weeks. It 
seems to me that a similar state of affairs 
exists with breast tumors. There is no 
standard cancerocidal or cancer suppres- 
sive dose. It is not possible to deliver 
6,000 r with safety to the entire breast and 
axilla in thirty days. It is possible to deliver 
a tumor dose of 3,500 to 4,500 r in two and 
one-half to five weeks to these areas, espe- 
cially as a postoperative measure. This dose 
will arrest the radiosensitive tumors, and 
will usually depress or retard the more re- 
sistant ones. Very localized breast tumors 
may of course be treated more intensively; 
widespread chest wall involvement re- 
quires more moderate dosage. 

There seems little question among sur- 
geons that radiotherapy is of great benefit 
in Stage 11 breast cancer. As McDonald, 
Haagensen and Stout?’ have recently ob- 
served, “‘modern intensive protracted ir- 
radiation has great palliative value in the 
disease.”” Orr® notes that there is “‘abun- 
dant recorded evidence that irradiation will 
devitalize or destroy breast cancer cells.” 
Halley and Melnick,’® Richards,** and 
Lumb? have clearly demonstrated in a 
series of experimentally studied cases that 
radiotherapy can, in some instances, de- 
stroy all traces of carcinoma in a given 
breast tumor as studied by serial sections. 
The percentage so affected ranged from 
16 per cent to 50 per cent in different series. 
In addition, Adair thought that axillary 
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lymph node metastases were destroyed in 
22 per cent of one series he studied. In our 
own clinical practice we have seen many 
cases with long-term palliation and com- 
fortable survival following radiotherapy.'® 

On the other hand, several surgeons are 
dubious as to its value in Stage 11 cases. 
This paradox is shown by Haagensen and 
Stout’s report on 38 “operable” cases 
treated by Lenz with tumor doses esti- 
mated as 4,500 r in eight weeks. At opera- 
tion three months later, Stout found 
marked radiation effects but some cancer 
cells present in all cases.* Yet Lenz” him- 
self reports 46 “inoperable” cases treated 
by roentgen therapy alone, with 10 of them 
clinically well after five years (22 per cent). 
Baclesse® obtained an even better survival 
rate by radiotherapy in Stage m and 11 
lesions. As Rutihauser and Majno*’ have 
observed, there is a wide variation between 
the morphologic changes produced by ir- 
radiation and the clinical effects thereof. 
Viability of cancer cells can be proved only 
on biological grounds. 

Smithers and his associates sum up an 
extensive experience by noting that radio- 
therapy can “eradicate the disease in some 
cases and restrain growth, sometimes for 
long periods, in others.”” Watson has re- 
ported five year results in cases treated 
with and without radiotherapy and by 
radiotherapy alone. He writes: “At the 
present time it would seem that radiation 
therapy in Stage I cases gives about 5% 
less five year survivals than radical mastec- 
tomy. When the nodes are involved (Stage 
11) there does not seem to be much 
difference.”’ (Personal communication, Oc- 
tober 17, 1953.) Smith and Smith,” after 
reviewing 739 cases treated in Boston, con- 
cluded that their Stage 1 cases showed a 
statistically significant improvement in 
survival rates with postoperative irradia- 
tion (44 per cent five year survivals as com- 
pared to 22 per cent); they thought the 
improvement occurred chiefly in the Grade 
3 tumors. 


* Stout now agrees that the microscopic presence of tumor cells 
after adequate radiotherapy is not synonymous with viability of 
these cells. 


It has been my privilege to observe the 
effects of radiotherapy in some 544 cases of 
primary breast cancer personally seen dur- 
ing the last twenty years; the radiotherapy 
was usually combined with radical surgery, 
One hundred and thirty-six of these cases 
were seen in clinic practice (Stanford 
Service, San Francisco Hospital), and 408 
in private practice (St. Joseph’s Hospital, 
San Francisco Hospital and the writer’s 
office). The radiotherapy was largely ex- 
ternal roentgen irradiation, using 200 ky. 
with a half-value layer of 1 mm. copper; in 
some cases, beams of softer quality were 
used for superficial lesions, and for a few 
years beams of harder quality were used for 
certain lymph node areas. 

In 161 cases a short, wide field preopera- 
tive course of irradiation was given to the 
breast, chest wall and axilla (1,000 r, tissue, 
in four days); Dr. Leo Eloesser, the operat- 
ing surgeon (then Clinical Professor of Sur- 
gery at Stanford University Medical 
School), believed that his incidence of local 
recurrence was greatly diminished by this 
treatment. However, statistical proof of 
such benefit was lacking, and the program 
was discontinued some years ago. 

In 230 cases a moderately intensive post- 
operative course of irradiation was given to 
the axillary and supraclavicular area (up 
to 3,500 r, tissue, in three to four weeks, us- 
ing opposing fields, 12.5 by 25 cm.). This 
was given largely to Stage 11 and 111 cases as 
a “prophylactic” or suppressive measure. In 
a small number of cases, the internal mam- 
mary lymph node area was also treated. 
We believe that this course helps those pa- 
tients with radiosensitive tumors. 

In 146 cases the patient was treated by 
irradiation alone (with doses up to about 
4,500 Fr, tissue, in four to six weeks, includ- 
ing the breast and regional lymph node 
areas). This was chiefly for advanced or in- 
operable lesions, for persons in whom 


+ With 200 kv., half-value layer 1 mm. copper, target-skin 
distance of 50 to 70 cm., an air dose of 2,000 r to each of two op- 
posing supraclavicular axillary fields measuring 20 by 12 cm. 
gives a lymph node dose of about 3,500 r in 3 weeks in the aver- 
age patient. With an air dose of 3,000 r to a single anterior me- 
diastinal field, 18 by 7 cm., the internal mammary lymph node 
chain at 2 cm. depth receives about 3,500 r in that time. 
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operation was deemed inadvisable, or for 
persons who refused surgery (15 patients). 

In 7 cases with Stage 1 lesions the pa- 
tient was treated during operation, the ex- 
posed axilla being irradiated with a single 
dose of about 2,000 r before closing the in- 
cision. This was done as part of a clinical 
investigation with one surgeon. It was not 
successful and, in our opinion, should not 
be repeated. 

In addition to the above primary cases 
of breast cancer, we had, of course, a large 
number of patients with recurrent post- 
operative and metastatic lesions to treat; 
not all of these were indexed or registered. 
Data are available on g§ locally recurrent 
postoperative cases, and some 260 cases 
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with distant metastases (largely to bone, 
lung, pleura and brain). Our results in 
treating certain cases in this group have 
been published. 

The reasons for simple mastectomy and 
may therefore be summarized: 

. Simple mastectomy is adequate for 
most lymph node free cases of breast cancer. 

2. The procedure is safer and has a lower 
morbidity rate than radical surgery: there 
is less mutilation and deformity, and there 
is quicker wound healing. 

3. Complications are fewer (for example, 
postoperative arm edema is usually absent, 
while it occurs in about 10 per cent of cases 
treated radically). 

4. There is decreased chance of cancer 
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Fic. 3. The relative five year survival rates of patients subjected to radical or to simple operation, according 
to different periods, based on survival data in 739 cases reported by Smith and Smith, 1953. Note that just 
as the results of radical operation show steady improvement between 1930 and 1946, the results of simple 
operation do likewise, in the particular samples reported. 
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dissemination, since the prolonged handling 
of tissues necessary in block dissection of 
the axilla is avoided. 

5. The patient may resume her occupa- 
tion or useful work earlier than after the 
radical procedure. 

6. The radiation therapy (being post- 
operative) does not delay removal of a po- 
tential “solitary focus” in the breast. 

7. The five year absolute survival rate is 
as good as that generally reported with 
radical surgery. 

The disadvantages of simple mastectomy 
and radiotherapy include the following: 

1. Failure to control radioresistant, but 
locally removable extramammary cancer 
(for example, in the chest wall or axillary 
lymph nodes).*:47 

2. Probable failure to secure adequate 
dosage in obese patients (McWhirter ad- 
vises radical operation for such patients). 

3. Possible hazard to the lung apex in pa- 
tients with active upper lobe tuberculosis; 
radical operation will be preferable in such 
patients. 

4. Possible radiation injury to the tissues 
when the procedure is not meticulously 
conducted. 

5. Protraction of a treatment method for 
some two and one-half weeks in addition to 
the surgical time involved. 

It may be argued that the results of radi- 
cal mastectomy in the last five or ten years 
are much superior to those formerly at- 
tained, and therefore the place for simple 
mastectomy is increasingly small. Analysis 
of recent data from the Boston area“ shows 
that the favorable upward trend in radical 
mastectomy survivals is actually paralleled 
by a similar trend in simple mastectomy 
results. The five year survival rates of 
radical mastectomy increased from 36 per 
cent in the period prior to 1932, to 56 per 
cent in the period subsequent to 1942. Con- 
versely, the five year survivals of the 
simple operation increased from 34 per cent 
in the first period to 55 per cent in the last. 
Both sets of cases had postoperative ther- 
apy, as a rule. These figures refer to cases 
handled in the same hospital, but are, of 
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course, not strictly comparable in number 
or quality. Nevertheless, they indicate a 
rising trend in short term survivals from 
the simple operation (Table 1x). 


THE RESULTS OF SIMPLE MASTECTOMY 
AND RADIOTHERAPY 


The writer has had only a small personal 
experience with simple mastectomy and 
postoperative radiotherapy by McWhir. 


TaBie IX 


IMPROVEMENT IN RELATIVE SURVIVAL RATES 
(PER CENT) 


(739 cases. Smith and Smith) 


| 00) | | Go) 
eriod | Years | Years | Years | Years 
Radical Operation 
1905-1931 | 36 | 
1937-1941 | | 33 


1942-1946 56 
Simple Operation 


| 34 17 | 
1932-1936 | 30 12 | 6 | 
1937-1941 58 | 32 | 


1942-1946 | 


Note: Most cases had supplementary radiotherapy. 


ter’s method, all of it within the past five 
years. However, there is now a fairly large 
number of cases reported in the literature; 
these will be used as a possible indicator of 
results obtainable. Short of a large volume 
of material, completely followed, it is im- 
possible to credit any particular treatment 
method with specific results. 

Personal Material. Thirteen cases with 
biopsy proved primary carcinoma of the 
breast were treated in consultation with 
Colonel E. A. Lodmell and General L. D. 
Heaton at Letterman Hospital. The ages of 
the patients ranged from thirty-five to 
seventy years. There were 8 cases in Stage 
1, 4 in Stage 11, and 1 in Stage 111. All were 
treated by simple mastectomy followed by 
postoperative radiotherapy, using McWhir- 
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Fic. 4. Showing patient set-up for radiotherapy according to the McWhirter technique. The bolus bags are 
not shown. The anterior and posterior fields over the supraclavicular and axillary areas measure about 
12 by 25 cm. The two tangential fields are 15 cm. in length and are irradiated through a 10 by 15 cm. beam. 
The total skin dose to each field is about 4,000 r in 1§ treatment days. The estimated minimum tumor dose 
throughout the treated tissue is about 3,750 r; the maximum, about 4,500 r. 


ter’s technique. The following are the re- 
sults to date (Table x). 

The ages of the Stage 1 cases ranged 
from thirty-eight to seventy years. The 3 
living Stage 11 cases were fifty-five to sixty- 
four years old; the 1 dead with disease was 
thirty-five years old. The 1 Stage 111 case 


TaBLe X 
Stage Cases 


I 8 All living and well (6 months to 33 
years) 

Living and well (13 to 3} years) 

Dead of disease (in § months) 

Dead of widespread disease (in 1 


month) 


_ 
m 


was aged sixty. Immediate reactions: these 
included ery thema, with desquamation, in 
all cases.24 Late complications: there have 
been none to date, except in I patient who 
was rather uncooperative, and failed to 
complete the last three treatments. She had 
mild infection of the operative site and now 
has slight edema of the arm. She has no 
evidence of recurrent tumor. 

_To these may be added a group of 14 pa- 
tients we treated at two other hospitals by 
simple mastectomy plus radical postopera- 
tive radiotherapy; 5 of these are living and 
well over five years. The entire group may 
be summarized as follows (Table x1). 


Tas_e XI 
in 
St 
Num- _ age | Number 
Hospital | ber of | mu | Living 
le, | 
| Cases | 1 | a |and| and Well 
Letterman 2 4 | a (2-4 yr.) 
San Francisco 9 2] 6| 3(68yr.) 
St. Joseph’s 2 (5-7 yr.) 
Total 27 16 


Results in the Literature. In Table xu the 
results obtained by seven different radio- 
therapists are published; this table lists 
Stage 1 and 11 cases in order to be compara- 
ble with current radical surgical results in 
such cases. The results show a five year sur- 
vival rate of from 58 to 80 per cent, the 
majority being in the 60 per cent range. 
The only significant number of cases is 
that reported by McWhirter, concerning 
which much has been written.*?:*!° 

The material of Williams and Murley*! 
includes some radium treated cases. That 
of Mustakallio* pertains largely to simple 
surgery (local excision) and radiotherapy. 
The material of Shimkin e¢ a/.,"" of Deaton 
and Bradshaw,? and of Orr*® is of interest 
because it comes from clinics wherein cases 
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Taste XII 


RESULTS OF SIMPLE MASTECTOMY AND POSTOPERATIVE 


RADIOTHERAPY, STAGES I AND II 


Cases Author 
per cent 
165 62 Williams and Murley®! 
127 80 Mustakallio* 
28 64 Shimkin et 
30 63 Deaton and Bradshaw® 
15 60 Orr® 
907 58 McWhirter*! 
66. | 64 Nelson, Perth Gen. Hosp., 


1953 


were treated mainly by radical surgery— 
with no better results. The respective five 
year survival rates in these three clinics 
using radical surgery, was 60 per cent, 55 
per cent and 45 per cent. With simple 
operation plus radiotherapy they were 64 
per cent, 63 per cent and 60 per cent. The 
results of the simple procedure plus radio- 
therapy are comparable to those published 
by Haagensen and Stout" and Harrington” 
for the radical operation; that is, about 61 
per cent five year survivors in Stages 1 and 
11 cases combined. 

While these data are of interest, it is 
realized that it is not possible scientifically 
to compare the results obtained in two 
series of cases treated by different methods, 
except when the series are biologically 
similar and cared for concurrently—an al- 
most impossible attainment in treating 
human cancer. Therefore, the results are 
suggestive and not conclusive. 

Ten and twenty year data would be de- 
sirable. There are a moderate number of 
ten year data from McWhirter’s clinic; his 
absolute results then are as good as those 
obtained by the radical procedure (25 per 
cent). Doubtless, the over-all results of 
simple mastectomy and postoperative ra- 
diotherapy will show the same steady de- 
cline reported in all long-term studies of 
treated breast 

Comment. The important problems facing 
any proponent of simple mastectomy are: 
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TaB_e XIII 


ABSOLUTE $ YEAR SURVIVAL RATES 
(OPERABLE AND INOPERABLE CASES) 


(McWhirter, 1 952) 


Simple 
Stage Mastectomy Mastectomy 
_ and Irradiation | and Irradiation 

and I 58% | 48% 

III 29 | 18 

IV 4 2 
Total 42% | 31% 
Cases | 1,606 | 784 


1. Will he be able to duplicate McWhir- 
ter’s excellent results? 

2. Will local chest wall and axillary re- 
currence rates after five or ten years be less 
than those following radical operation 
(which are about 12 per cent in well se- 
lected cases, and about 40 per cent in poorly 
selected ones) 

3. Will late radiation changes (from im- 
properly given therapy) discredit the 
method? 

Slaughter and Peterson* observed that, 
“Most radical mastectomies are palliative 
in the sense that less than half of all breast 
cancers so treated are cured, although the 
operation originally was advised as a cura- 
tive attempt!” I suspect that a similar 
statement must be applied in general to the 
simple operation combined with postopera- 
tive radiotherapy. Even Halsted felt that 
“the efficiency of the operation is measured 
truer in terms of local recurrence than of 
ultimate cure.” 

Preoperative Radiotherapy. Nohrman,* 
Ash et al.,4 McNealy”* and Goode and Mar- 
tin’ present persuasive arguments and 
data in support of preoperative radio- 
therapy in selected cases of breast cancer, 
especially those with low fixed axillary 
nodes. Space and time do not permit con- 
sideration of this phase of the problem in 
this paper. 

Similarity of End Results, Irrespective of 
Treatment. Many writers have commented 
on the apparently small influence of treat- 
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ment on survival rates.7:":2537 From St. 
Bartholomew’s Hospital comes an interest- 
ing review of some 1,044 cases of primary 
female breast cancer treated up to 1940 by 
one of three general methods: simple sur- 
gery, modified radical surgery and radical 
surgery (all with or without radiotherapy). 
The results show that, in terms of survival, 
the various methods of treatment were 
about equally effective in Stages 1 and 1. 
The authors comment that the evidence 
“must give rise to sobering thoughts about 
the value of extensive surgery. The type 
and extent of the disease at the time of 
treatment rather than the method of treat- 
ment rather than the method of treatment 
used is clearly the important factor affect- 
ing survival.” In other words, “‘the good 
results are in the good cases.” 

Orr* reports on 322 cases treated at the 
University of Kansas. The five year sur- 
vival rates for Stage 1 and 11 cases combined 
showed no significant difference with differ- 
ent types of treatment. The figures were: 
for simple operation 60 per cent; for radical 
operation 45 per cent; and for subradical 
operation 64 per cent. 

Enthusiastic surgical groups, dealing es- 
sentially with Stage 1 and 11 lesions, give 
five year figures of 54 per cent (Adair), 
$2 per cent (Lahey) and 51 per cent (Har- 
rington). Meanwhile, other students of the 
cancer problem, such as McKinnon, claim 
there is no decline in recorded breast cancer 
mortality in Massachusetts, Canada or 
Great Britain. He believes that “the spread 
of remote metastases occurs very early in 
the course of the disease before the primary 
lesion is detectable by any means available 
today or in immediate prospect, and thus 
before interference with that spread is pos- 
sible.” 

McKinnon concludes that “early treat- 
ment neither prevents nor materially post- 
pones death from cancer in any large pro- 
portion of cases. It provides mental and 
physical relief in cases of lethal breast 
cancer and cure in cases of nonlethal breast 
cancer—the one indistinguishable morpho- 
logically from the other.” 


COMPARISON OF § YEAR RESULTS OF TREATMENT 


Primary Cancer of the Breast 


TaBLe XIV 


Per Cent 


937 


Absolute 


Author of Cases Clinical 
Year Stages|* “Cure” 
and ‘rand u Rate 
Cases | (“oper- (per (rer (per 

able”) cent) cent) cent) 
Haagensen | 78 50 47 39 
1949— 668 | 
McWhirter | 65 43 | ql | 32 
1949— 480 | 
Nohrman | 77 42 | 40 | 
1949—I,042 | | 

Adair | | 1 | 
1949—3,836 | | 
1952—1,093 | 
Windeyer 52 35 
1949—I,091 
Siris and 

Dobson 60 39 23 27 
1946— 319 | | | 


(All but last line calculated by Smithers.) 


Park and Lees*’ believe that radical mas- 
tectomy is not of proved benefit in the cure 
of breast cancer; it may increase survival 
time and the proportion of apparent cures. 
They regard the intrinsic malignancy or 
growth rate of the tumor as the decisive 
factor in survival, and would discard the 
five year arrest rate as a discredited yard- 
stick, substituting therefor an “index of 
curability.” At the present time they be- 
lieve that the five year survival rate of 
breast cancer (treated or untreated) is two- 
tenths the number with axillary metastases 
at the time of diagnosis. The mean survival 
time of patients would be used as the index. 
Kraus”! attempts to refute some of Park 
and Lees’ contentions in a subsequent pub- 
lication, and draws a different set of con- 
clusions from the data which they used. 
While disagreeing with these authors on 
ineffectiveness of early treatment, he does 
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PER CENT SURVIVORS 


T 
1 2 


YEARS (Post R, oR AON.) 


Fic. 5. Curves showing the ten year survival rates of: 4. The general female population at age fifty-three 


during the decade ending 1945. S. The survival rate after radical mastectomy. (Relative survival rate of 
899 women treated principally by radical mastectomy, and some with additional postoperative radio- 
therapy reported from the University of California in 1952.) McW. The absolute survival rate after simple 
mastectomy and postoperative radiotherapy. (Based on 1,606 women reported by McWhirter in 1952.) 
DW.G. The apparent survival rate in untreated women with breast cancer. (Based on 616 cases reported by 
Daland, Wade and Greenwood, and corrected by the author to allow for the usual delay of about ‘six 
months in treated cases reporting for actual treatment.) 

The first curve refers to the general female population; the lower three curves to women with primary 
cancer of the breast. Note that the results of the two types of treatment closely parallel each other. The 
curves are intentionally weighted in favor of radical operation, since the radical results are relative, while 


the simple operative results are absolute. 


concur with them on the great importance 
of variability of growth rate in different 
groups of cases. ‘““The group showing higher 
survivorship contains a higher proportion 
of intrinsically lower degrees of malig- 
nancy.” He does not controvert the appar- 
ent fact that, despite fifty years of radical 
surgery, the age-adjusted death rate for 
carcinoma of the breast per 100,000 persons 


in the State of Connecticut in 1937 was 370, 
and in 1948, 37. It is still rising. 

It seems to me that a major weakness in 
Park and Lees’ admirable review is their 
final conclusion: “If treatment is in any 
way effective, the effectiveness cannot be 
greater than that required to increase the 
over-all 5 year survival rate by more than 
5 to 10 per cent.” If it is true that the sur- 
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vival rate in untreated breast cancer is 
about 20 per cent, and that treatment adds 
10 per cent to that figure, it is apparent 
that there is a real improvement, or one of 
about 50 per cent! 


SUMMARY 


In 100 consecutive women with primary 
cancer of the breast, some will be appar- 
ently operable when first seen, some ques- 
tionably operable and some frankly inoper- 
able. The proportions naturally vary in 
different localities, but in most reported 
series, about 60 per cent of cases fall into 
the first or apparently operable group, and 
about 40 per cent into the other two groups. 

In the operable group, radical surgery re- 
sults in some 80 per cent five year survivals 
when the axillary lymph nodes are negative 
for tumor, and in about 30 per cent such 
survivals when the lymph nodes are posi- 
tive. Therefore, in this favorable group, 
there are some 30 women whose tumors are 
arrested for five years; of these, about 19 
had negative lymph nodes (and would pre- 
sumably have survived by simple operation 
alone), and about 77 had positive lymph 
nodes (and therefore represent an apparent 
salvage by the radical procedure).* 

Radical surgery is contraindicated in 
most of the questionably operable and in all 
of the frankly inoperable cases. It may 
hasten the spread of fresh cancer emboli 
throughout the chest wall and body, and 
will actually shorten survival time in some 
patients. 

There are therefore about 11 out of the 
100 cases in which the radical operation is 
of significant value in terms of survival. 
This group will contain some patients with 
radiosensitive growths and some with ra- 
dioresistant ones. It is our belief that ade- 
quate postoperative radiotherapy (about 
4,000 r, tissue, In 15 to 21 days) will do 

* The “operable” group numbers 60; in most such groups 40 
per cent are found to be without microscopically involved axillary 
lymph nodes (24 cases) and 60 per cent with such lymph nodes 
(36 cases). If 80 per cent of 24 cases survive five years, it equals 
about 19 cases; if 30 per cent of 36 cases survive, it equals 11 cases. 
Should the operable group be as large as Haagensen’s (78 per 


cent), the number of lymph node-positive cases surviving would 
be 14, but few other clinics report so high an operability rate. 
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more for the axillary lymph nodes in those 
members of this group with radiosensitive 
lesions than will radical dissection of the 
axilla. It will not spread neoplastic cells; it 
should destroy or suppress tumor. Con- 
versely, radical dissection will do more for 
those members of the group with radiore- 
sistant lesions. 

The question therefore is, what is the 
proportion of radiosensitive and radiore- 
sistant tumors in this hypothetical group 
of 11 patients? If it is evenly divided, 
either method should give equal end re- 
sults in terms of over-all salvage. If radio- 
sensitive lesions predominate, simple opera- 
tion plus postoperative irradiation will 
have more to offer than radical surgery. 

Since the radiosensitivity of lesions is not 
determinable prior to treatment, and since 
surgical removal is a more certain method 
of eradicating a localized (.e., removable) 
breast cancer than is radiotherapy, it is ad- 
visable that surgery be used to remove the 
primary lesion in all apparently operable 
cases; it permits identification of the tu- 
mor, serving as an excisional biopsy with 
minimum chance of disseminating disease. 

The five and ten year survival rates in 
properly selected “‘operable” cases are es- 
sentially the same whether the treatment 
be radical mastectomy or simple mastec- 
tomy and postoperative radiotherapy. 

The radical procedure is still preferable 
to the simple operation in a special group of 
patients with operable lesions (the very 
obese woman, the apical tuberculotic, and the 
unstable individual who will probably fail 
to complete her postoperative therapy 
course). It is possible that light complex- 
ioned women under fifty years of age, with 
clinically favorable tumors (7.¢., of slow 
growth rate, apparently locally confined 
and therefore potentially well differenti- 
ated or radioresistant) also should have 
radical operation in preference to vigorous 
radiotherapy; possible late undesirable 
radiation changes in the skin will be obvi- 
ated. 

Patients with presumed internal mam- 
mary lymph node involvement (especially 
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those with central or inner quadrant tu- 
mors) probably should have additional 
radiotherapy to this area. 

The availability of expert radical radio- 
therapy must be weighed against that of 
radical surgery in estimating the practica- 
bility of the proposed program. It is prob- 
able that most women, given the choice and 
the knowledge that the chances of arrest 
are equal, would prefer the simple pro- 
cedure. 


CONCLUSIONS 


1. The place of simple mastectomy and 
vigorous postoperative radiotherapy in the 
treatment of primary operable cancer of 
the breast appears to be well established. 
Where skilled radiotherapeutic service is 
available, I believe it is the method of 
choice in most cases seen in practice today. 

2. It still remains to be confirmed that 
late recurrences in the chest wall and axil- 
lary areas are no higher with this combined 
procedure than they are with the radical 
operation. If this does not eventuate, the 
procedure, naturally, will require re-evalu- 
ation. 

3. The long term control of cancer of the 
breast, in terms of absolute ten year sur- 
vival rates, is as good with the simple pro- 
cedure plus adequate radiotherapy as it is 
with the radical procedure; there is some 
evidence to suggest that, under average 
conditions of practice, it is actually better. 

4. The physical comfort of the average 
woman treated by simple operation and 
postoperative radiotherapy appears to be 
greater than after the radical procedure. 
However, either method still fails to cure a 
majority of women with breast cancer to- 
day. 

450 Sutter St. 
San Francisco 8, California 
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SOME OBSERVATIONS CONCERNED WITH 
CARCINOMA OF THE BREAST* 
PART III 
By MARLYN W. MILLER, M.D.,t and EUGENE P. PENDERGRASS, M.D. 


PHILADELPHIA, PENNSYLVANIA 


URING the years 1923 to 1943, there 

were 1,034 patients with carcinoma of 
the breast seen at the Hospital of the Uni- 
versity of Pennsylvania. 

Part I of this present study' included the 
gross statistics of survival for 1,029 of 
these patients when treated by the general 
methods of operation and/or with irradia- 
tion. Part II? included the results of radia- 
tion treatment combined with operation. 


SCOPE OF THIS REPORT 


The present report will be concerned 
with an analysis of irradiation for recur- 
rences or metastases, the effect of castra- 
tion, and the effect of the size of the origi- 
nal tumor on survivals. The data in the 
tables are grouped as follows: 


I. Local Recurrences and/or Metastases: 


1. Effect of treatment of local recurrences 
and/or metastases developing after original 
operation, operation plus irradiation, or irradia- 
tion only on five year survivals (detailed 
study), Table 

2. Effect of treatment, data from Table xxu, 
plus a calculation of percentages to show the 
proportions of the whole series developing local 
recurrence with or without metastases (sum- 
mary), Table xxut. 

3. Comparison of five year survival rates for 
patients treated or not treated for metastases 
(summary), Table xxiv. 

4. Effect on the local lesion by various quan- 
tities or radiation (roentgen rays), Table xxv. 

5. Effect on the local lesion by various quan- 
tities of radiation (radium), Table xxvi. 

6. Number and survival of patients having 
irradiation for recurrences or metastases added 
to other forms of radiation therapy given prior 
thereto, Table xxvit. 


Il. Influence of the Ovaries on Breast Carcinoma: 


1. Effect of pre- or postmenopause (Table 
XXVIII). 

2. Effect of castration before diagnosis of 
carcinoma of the breast, Table xx1x. 

3. Effect of therapeutic castration com- 
bined with other irradiation routines. (Rich- 
ards’ Stage of Disease Classification for Carci- 
noma of Breast), Table xxx. 

4. Same as number 3. (Portmann’s Clinical 
Classification for Carcinoma of Breast), Table 
XXXI. 

5. Number of patients developing carcinoma 
during pregnancy or lactation, Table xxxtt. 

6. Comparison of five year survival between 
patients having or not having therapeutic 
castration. (Richards’ Stage of Disease Classifi- 
cation for Carcinoma of Breast), Table xxx. 

7. Same as number 6. (Portmann’s Clinical 
Classification for Carcinoma of Breast), Table 
XXXIV. 

8. Effect of irradiation castration on local 
lesions, Table xxxv. 


III. Size of Original Tumor of Breast: 


1. Correlation of size of breast tumors with 
type of therapy—operation, operation plus 
irradiation, or irradiation only, and five year 
survival, Table xxxv1. 

3. Correlation of size of breast tumors with 
type of irradiation plus operation, and five 
year survival, Table xxxvit. 

4. Correlation of size of breast tumors with 
duration of symptoms, and five year survival, 
Table xxxvul. 


STUDY OF RECURRENCES AND/OR 
METASTASES 


Table xx shows that in the series of 
1,029 patients with carcinoma of the 
breast, 423 had local recurrences. Of these 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania, and the Penn 
Mutual Life Insurance Foundation for the Study of Neoplastic Diseases, and supported in part by the Institutional Grant of the 


American Cancer Society. 
+ Clinical Fellow of the American Cancer Society. 


94 


9 


- 


| v 
d 
t 


Carcinoma of the Breast 


VoL. 72, No. 6 


TaB_Le XXII 


943 


LOCAL RECURRENCES AND METASTASES, INFLUENCE OF TREATMENT ON NUMBER AND PERCENTAGE 


Operation plus 


| Operation Only Irradiation 


5 yr. survivals 5 yr. survivals 


Irradiation Only 


§ YEAR SURVIVALS BY THERAPY (IN 1,029 PATIENTS WITH CARCINOMA OF THE BREAST) 


5 yr. survivals 


All Therapies 


5 yr. survivals 


No. | Per | Not | No. | | Per | Not No. Per | Not || No. | .. Per | Not 
j No. | cent ‘coded No. | cent coded NO. | cent ‘coded No. | cent ‘coded 
LOCAL RECURRENCES 07 26 26 16 3090 75 24 32 17 5 4 423 | 102 | 24.1 52 
I. Local recurrence treated by opera- | 34 2 | 215 52 24| 17 o| 1 II || 256 64 | 25.0 10 
tion or irradiation* | | | } 
A. Metastases Discovered 26 7| 26| 1 | 205 4s | 17 8 12 © || 2390 53 | 22.1 18 
(1) Metastases treated by irradi- o| o ° | 179 | 42| 23] 13 ss = 12 o || 187 43 | 22.9 13 
ation | | | } 
(2) Metastases not treated by 26 71 26 r/ 26] 3] ro ° ° ° 52 10 | 19.2 5 
irradiation | 
B. No Metastases Discovered 6 4 66 | t| to 7 70! Oo I o| o ° 17 1r | 64.6 I 
II. Local recurrence not treated by op- 65 15 23 | 14 04 | 23 24 15 8/ o ° 4 167 38 | 22.6 33 
eration or irradiation 
A. Metastases Discovered 60 13 21 13 83 18 2I I 8 ° ° 4 151 31 | 20.5 31 
(1) Metastases treated byirradi- | o ° ° 64 15 23 2 5 ° ° 3 15 | 28.9 15 
ation } 
(2) Metastases not treated by ir- | 60 13 21 13 19 3 15 2 3 ° ° I 82 16 | 19.5 16 
radiation 
B. No Metastases Discovered 5 2 40 I ul 5 45 I ° ° ° ° 16 7 | 43-7 2 
NO LOCAL RECURRENCES 265 154 58 69 | 248 | 105 42 42 03 5 5 57 606 | 264 | 43.5 | 168 
A. Metastases Discovered | 102 22 21 30 | 171 44 25 36 | 86 3 3 53 || 350 | 69 | 19.2 | 128 
(1) Metastases treated by irradi- ° ° ° o | 112 33 20 2: 64 I 15 42 176 34 | 19.2 65 
ation 
(2) Metastases not treated by ir- | 102 22 21 39 59 II 18 | 13 22 2 9 II 183 35 | 19.1 63 
radiation 
B. No Metastases Discovered 163 | 132 80 30 77 61 79 6 3 2 25 4 247 40 


treated by irradiation. 


TABLE XXIII 


* All local recurrences under “Operation Only” were treated by operation an all local recurrences or metastases in the remainder of the table were 


LOCAL RECURRENCES AND METASTASES—-SUMMARY OF NUMBER AND PERCENTAGE 


TREATED AND PERCENTAGE § YEAR SURVIVALS 


| 


| Per- Per- 
centage of centage of 
Number Total Subtotals 
Studied Studied 
Total Coded Patients—Carcinoma of Breast 1,092 100.0 
LOCAL RECURRENCES 423 41.1 100.0 
I. Local recurrence treated by operation or irradia- 
tion (32 operation and 224 irradiation) | 256 24.8 60.§ 
A. Metastases Discovered 239 23.2 54-1 
(1) Metastases treated by irradiation 187 18.1 44.2 
(2) Metastases not treated by irradiation 2 5.0 12.2 
B. No Metastases Discovered 17 1.6 4-0 
II. Local recurrence not treated by operation or irra- 
tion 167 16.2 39-4 
A. Metastases Discovered 151 14.6 35-6 
(1) Metastases treated by irradiation 69 6.7 16.3 
(2) Metastases not treated by irradiation 82 7-4 19.3 
B. No Metastases Discovered 16 1.5 3-7 
NO LOCAL RECURRENCES | 606 §8.8 100.0 
A. Metastases Discovered 359 34-8 59.2 
(1) Metastases treated by irradiation 176 17.1 29.0 
(2) Metastases not treated by irradiation 183 17-7 30.1 
B. No Metastases Discovered 247 24.0 40.9 


195 | 78.9 | 


Per- 
centage 
5 yr. 
Survivals 


| = 
— 
i 
24.1 
25.0 
22.9 
I9g.2 
64.6 
22.6 
|. 
19.5 
43-7 
43-5 
19.2 
I9g.2 : 
78.9 é 
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COMPARISON OF § YEAR SURVIVAL RATES FOR PATIENTS TREATED AND NOT TREATED FOR DISTANT 
METASTASES (IN SERIES OF 1,029 PATIENTS WITH CARCINOMA OF BREAST) 


5 Year Survival 


| Year Survival | 
| Number | ' Not Coded | j¢ a} patients 
of « | not coded as 
Patients | Survival* | survival 
| Number | Percent | (number) had lived 
| | (per cent) 
Patients recorded as having metas- | | 
tases treated by irradiation | 432 | g2 21.2 93 | 42.8 
Patients recorded as having metas- 
tases not treated by irradiation 317 61 | 19.2 | 84 | 45.6 
Patients recorded as having no me- | 
tastases | 280 213 76.0 | 43 | 91.4 


* Survival or nonsurvival unknown, considered as dead. 


423 patients, 256 were treated by opera- 
tion or irradiation for the local recurrences, 
and 167 were not treated. Twenty-five per 
cent of those treated and 22.6 per cent of 
those wot treated survived five years. Of 
the 256 patients treated for local recur- 
rences, 239, or 93 per cent, had distant 
metastases, and of the 167 not treated for 
local recurrences, 151, or 90 per cent, 
had demonstrable distant metastases. It 
is of interest to note that in the 606 pa- 
tients who did not develop local recur- 
rences, there were 359 who developed dis- 
tant metastases. We do not believe that 
this experience is unique. 

Also in Table xx, one observes that in 


each part of the table where patients de- 
veloping metastases are recorded there is a 
slight improvement in five year survival 
rates for those treated for metastases as 
compared to those not treated. However, in 
patients having no local recurrences and 
no metastases, there is a higher five year 
survival rate; namely, 78.9 per cent. 
Table xxur is a summary of Table 
xx. [t will be noted that 423, or 41.1 per 
cent, of the 1,029 patients developed local 
recurrences, and 60.5 per cent of those with 
local recurrences were treated by operation 
or irradiation, with 25 per cent surviving 
for five years. As indicated, 606, or 58.8 
per cent, of the 1,029 patients did not de- 


TaBLeE XXV 


TUMOR DOSAGE FOR LOCAL RECURRENCES AND/OR METASTASES WITH REFERENCE TO EFFECT 
ON THE LOCAL LESION BY VARIOUS QUANTITIES OF ROENTGEN RADIATION 


Tumor Totals* sia Slight Marked oe Effect not 
Dosage Regression | Regression Coded 
so- 499r 266 82 115 49 | 9 II 
500-1 ,499 529 119 208 133 34 35 
1,500-2,999r 350 69 128 88 39 26 
3 ,000-3 ,999 F 79 10 28 27 9 5 
4 ,000~4,999 r 28 3 6 17 I I 
§ ,000-5, 999 r 18 2 8 4 2 2 
over 6,000 r 31 5 4 12 9 1 
Totals I, 301 290 | 497 330 | 103 81 


* The figures in this table refer to areas treated and not to the number of patients treated. 


cr 
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velop local recurrences, and of these 606, 
there was a 43.5 per cent five year sur- 
vival. Survival in the group of 606 not 
developing local recurrences approximates 
the number not developing metastases. 

Table xxiv is partly a summary of 
Tables xx11 and xx and shows the rela- 
tionship between the total five year sur- 
vival of those treated or not treated for 
metastases. It indicates very little, if any, 
improvement in five year survival rate by 
radiation treatment of metastasis. How- 
ever, it significantly shows a 76.0 per cent 
five year survival rate in the group of pa- 
tients recorded as having no metastasis. 

Table xxv presents the total number 
of local recurrences or metastases treated 
by roentgen therapy and indicates that 
1,145 of the 1,301 areas treated received 
less than 3,000 tissue roentgens. In this 
group of 1,301, there were 290 that showed 
no change or increase in size, 497 had slight 
regression, 330 had marked regression,103 
had disappearance of tumor and 81 were 
not coded as to effect. 

Included in the above group of 1,301 
areas treated by roentgen therapy for local 
recurrence and/or metastasis were 350 
areas in bones. This fact is not indicated 
in Table xxv, but it may be stated that the 
majority of bony skeleton regions treated 
were in the spine. The median or average 
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tissue dose used was 1,500 r. In the 350 
areas in bones the results were as follows: 
no change or increase in size 109, slight 
regression in 127, marked regression in go, 
complete disappearance in 5 and Ig not 
coded as to effect. 

Table xxv1 shows that 76 local recur- 
rences or metastases were treated with 
radium. In the majority of patients the 
radium was used locally in the form of a 
plaque containing radium needles or radi- 
um cells. In 64 instances the tumor dose 
was 3,000 r or less, and slight regression 
was noted in 24 after such applications. 

Table xxvu indicates the number of 
patients and five year survivals in patients 
having irradiation for recurrences or metas- 
tases added to other forms of radiation 
therapy given prior thereto. It is to be 
noted that 469 of 667 patients had irradia- 
tion for recurrences or metastases. 


INFLUENCE OF THE OVARIES ON 
BREAST CARCINOMA 


Correlations were developed between 
certain grossly measurable functions of 
the ovaries as pre- or postmenopause, 
pregnancy or lactation, castration by sur- 
gery or irradiation, etc., and breast carci- 
noma. These correlations are presented in 
the form of tables of statistical data. 

Table xxvu shows that 336 patients had 


TaBLe XXVI 


TUMOR DOSAGE FOR LOCAL RECURRENCES OR METASTASES WITH REFERENCE TO EFFECT ON THE 


LOCAL LESION BY VARIOUS QUANTITIES OF RADIATION FROM RADIUM 


Disappear- 


Tumor . No Change Slight ance of Effect not 
Dosage* Totalst or Increase Regression Tumor or Coded 
in Size Nodes 
5O- 40 9 18 I 12 
500-1,500r 15 I 5 I 8 
1,500-3,000 r 9 I I 2 5 
3,000-4,000 r I I 
4,000-§ ,o00 r 4 I 2 ° I 
,000-6 ,ooo r I I fo) 
over 6,000 r 6 ° 5 fe) I 
Totals 76 13 31 4 28 


*In the majority of patients the radium was used locally in the form of a pack or plaque containing radium needles. 
+ The figures in this table refer to areas treated and not to the number of patients treated. 


| | | 
| 
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TABLE XXVII 


NUMBER AND SURVIVAL OF PATIENTS HAVING IRRADIATION FOR RECURRENCES OR METASTASES 
ADDED TO OTHER FORMS OF RADIATION THERAPY GIVEN PRIOR THERETO 


| 
Pre- Pre- |  Post- | Post- | | Unclassi- 
operative operative operative | fo | field Radia- Irradia- 
Irradia- | 2nd Post- Irradia- Prophylac- Or tion and | tion 
tion tion tic Irradia- | ney Opera- Only 
Only Irradia- Only 
tion ‘ tases | 
yr. 5 yr. | yr. | yr. yr. | | yr. 
Surv. Surv. Surv. | | Surv. Surv. Surv. Surv. 
N No. No. | No. No. 
No No No No. No No | No 
Total patients (667) 24 5 34 10 303 | 106 29 2 | 13157 | 47 10 ° 110 6 
Number and survival of those in 
the above treated groups who 
had additional irradiation for 


recurrence and metastases (469) | 16 ° 20 6 | 170 36 27 at as7 | 47 I ° 78 2 


not reached the menopause, 460 had_ rate for these 51 patients was 33.3 per cent, 
reached the menopause, 214 did not have which is slightly less than the gross five 
the menopausal history stated on the origi- year survival of 35.5 per cent for the whole 
nal case records, and 19 had no coding as to _1,029 patients studied. 
menopause on the I.B.M. code cards. In Tables xxx and xxxI present a study 
the group not having reached the meno- of the 74 patients who had therapeutic 
pause the five year survival rate was 5.7 castration. Seventy-one patients had _ 1r- 
per cent better than in those who had_ radiation and 3 had surgery for this pur- 
reached the menopause prior to discovery _ pose. It is not indicated in the two tables, 
of breast carcinoma (39.8 as against 34.1 but of the 71 patients having therapeutic 
per cent). castration by irradiation, 65 had it by 
Table xxix includes 17 patients who had means of roentgen therapy and 6 by means 
castration by roentgen therapy and 34 of radium. In the 65 having roentgen ir- 
patients who had bilateral oophorectomies_ radiation, the tissue roentgens averaged 
before the diagnosis of breast carcinoma 1,500 r or less, delivered in ten days to one 
was made. The total five year survival month for 59, and averaged 500 r delivered 


XXVIII 


NUMBER AND PERCENTAGE § YEAR SURVIVAL OF PATIENTS WHO WERE PRE- OR POST- 
MENOPAUSE WHEN BREAST CARCINOMA DEVELOPED 


O i All 
peration plus One | 
| | Operation Only | Irradiation Only || 
Regards Menopause |. Cases. | | yr. survival | No. | § yr. survival | No. | yr. survival 
Me | Per cent | | No. | Percent | | No. Per cent Per cent 
| 
Menopause not reached 336 | 110 | $9 | 53.6 | 207 | 73 3 | 3552 | 19 2 10.5 | 39.8 
Menopause reached* 460 156 | 50.6 248 75| 30.2 | 56 | 3 | 5-3 34-1 
Menopause history not stated | | | | | | | 
on records 214 | | 45:0 89 32 | 35-9 ge 
Menopause history not coded 19 | 20.0 13 | ° | ° | 5 
Totals | I ,029 | 362 | 180 | 49-7 7 | 557 t 180 323 | 110 | 6 | 5.4 | 35°5 


. Under “ menopause reached” are included the 51 patients who had roentgen castration or bilateral oophorectomy before the 
diagnosis of breast carcinoma was made. 
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TaBLe XXIX 


NUMBER AND PERCENTAGE § YEAR SURVIVALS OF 
PATIENTS HAVING ROENTGEN OR SURGICAL CASTRA- 
TION BEFORE DIAGNOSIS WAS MADE OF 
CARCINOMA OF BREAST 


Number 


| 5 Year Survivals 
| of 
| Cases | Number | Per cent 
Roentgen 
castration 17 4 93.5 
Bilateral | 
oophorectomy 34 | 13 38.2 


* These patients are included in Table xxvii as having reached 
the menopause before the diagnosis of carcinoma of breast was 
made. 


in one to ten days for 6 patients.* In the 6 
patients having castration by radium the 
tissue roentgens were 3,000 r or less for 4 
patients, and were 5,000 r for 2 patients, in 


* The dosage referred to was thought to be adequate on the 
basis of interruption of the menstrual cycle. Today we employ 
the vaginal smear technique to indicate the presence or absence 
of estrogenic function following roentgen therapy. We believe 
it important to know whether or not there is such evidence of 
estrogenic function if one attempts to evaluate the effect of cas- 
tration either by surgical or other methods. 
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both instances being delivered in one to 
ten days. The total five year survival for 
patients so castrated was 33.7 per cent. 

Table xxxvi indicates that 16 patients 
had a breast carcinoma discovered during 
pregnancy or lactation, 7 of these were 
during pregnancy and 9g during lactation. 
This table also shows that 3 of the 16 
had operation alone and 13 had operation 
plus irradiation. The total five year sur- 
vival was 7 out of the 16 patients. 

Tables and xxxiv demonstrate 
a comparison between the patients thera- 
peutically castrated and those not cas- 
trated therapeutically with the cases classi- 
fied respectively by Richards’ Stage of 
Disease and Portmann’s Clinical Group 
Classification for Carcinoma of the Breast.* 
The total five year survival was 35.7 per 
cent for those in the series of castrated 
therapeutically and 33.7 per cent for those 
castrated therapeutically. 

Table xxxv shows that in the 53 pa- 
tientst having irradiation castration for 
recurrences or metastases there was in the 


+ These ¢3 patients are included in the 74 having therapeutic 
castration, which are studied in Tables xxx and xxx. 


TaBLeE XXX 


NUMBER OF § YEAR SURVIVALS OF PATIENTS HAVING 


Stage I Stage 
| Number | 
Castration ef } 5 yr. 5 yr. 
Cases | 
surv 
Cases Cases 
No No 
1. Primary Prophylactic 
A. Irradiation 3 ° ° 
B. Operation ° ° ° ° 
ul. Preoperative Prophylactic 
A. Irradiation I ° ° 
B. Operation I ° ° ° ° 
1. Postoperaitve Prophylactic 
A. Irradiation 14 I I 4 2 
B. Operation ° ° ° ° ° 
Iv. Castration for Recurrence 
or Metastases 
A. Irradiation 53 8 4 14 9 
B. Operation 2 ° ° I ° 
Vv. Totals 
A. Irradiation 71 9 5 18 11 
B. Operation 3 ° ° I ° 
GRanp TotaLs 74 II 


(RICHARDS’ STAGE OF DISEASE CLASSIFICATION FOR CARCINOMA OF BREAST) 


VARIOUS FORMS OF CASTRATION THERAPEUTICALLY 


Stage not All 
Stage 11 Stage Iv Stage v 5 
Coded Stages 
5 yr 5 yr 5 yr. 5 yr. 5 yr. 
surv surv. | surv. surv. surv. 
Cases Cases Cases _| Cases 
| No. No. No. No. | Percent 
° ° I I 2 ° ° ° 33-0 
° ° ° ° ° ° ° ° ° 
| o | 0 I I ° ° ° ° 100.0 
° ° ° ° ° ° ° 
| 
| 
8 I ° ° ° ° 35.0 
° ° ° ° ° ° ° ° ° 
Ir 4 Ir 1 7 ° 2 ° 33.0 
° ° ° ° ° ° I ° ° 
19 5 14 4 9 ° 2 ° 35.0 
I ° ° ° ° ° I ° ° 
20 14 4 ° 33-7 
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TaBLe XXXI 


NUMBER OF § YEAR SURVIVALS OF PATIENTS HAVING VARIOUS FORMS OF CASTRATION THERAPEUTICALLY 
S GROUP CLASSIFICATION FOR CARCINOMA OF 


Group | Group II Group I Group Iv Group not All 
Coded | Stages 
Castration Number yr. | 5 yr. yr. 5 yr 5 yr yr 
surv. surv. surv. surv. | surv. | surv, 
Cases _ Cases Cases || cases | 
No. No. No. | | No. No. | Per cent 
1. Primary Prophylactic 
A. Irradiation 3 | o ° I I a I ° ° o | 62 
B. Operation ° o | o ° ° ° ° ° ° ° ° ° 
11. Preoperative Prophylactic | 
A. Irradiation I ° ° I I ° ° ° ° a 100.0 
B.- Operation I | ° ° ° ° ° ° ° ° 
ur. Postoperative Prophylactic 
A. Irradiation 14 5 4 4 I I ° ° ° 4 ° 35.0 
B. Operation ° ° ° ° ° ° ° ° ° ° ° ° 
1v. Castration for Recurrence or Me- 
tastases 
A. Irradiation 53 | 29 | 12 15 ae ° 3 a I 33.0 
v. Totals | 
A. Irradiation 71 34 «| 16 21 8 6 ° 4 o || «66 I | 35.0 
B. Operation 3 | I ° I ° I | o ° ° ° ° ° 
GRAND TOTALS 74 35 16 22 | 8 7 o | 4 ° 6 I | 33-7 


local lesion no change or increase in size becomes less favorable with increasing size 
in 22, slight regression in 7, marked regres- of the carcinoma in the breast. In order to 
sion in 8, complete disappearance in 3 test this observation in this series of 
and no recorded effect in 13 patients. 1,029 patients, three tables were pre- 
pared from our data. 

Table xxxvi correlates size of the breast 
It is believed by many that the prognosis tumor with the general type of therapy. 


SIZE OF ORIGINAL TUMOR OF BREAST 


TaB_LeE XXXII 


NUMBER AND § YEAR SURVIVAL OF PATIENTS DEVELOPING CARCINOMA OF THE BREAST DURING PREGNANCY 
OR LACTATION BY TYPE OF THERAPY BY RICHARDS’ STAGE OF DISEASE CLASSIFICATION 


Classification | | Operation Only | plus 
| | Simple | Radical 
| mastectomy | mastectomy mastectomy mastectomy 
| Cases | | | | | 
Stage | | § yr. | | | § yr. 
| 
surv. | surv. | surv. gurv 
| _ Cases | | Cases Cases | _ Cases | 
| | | 
| ge No. | | No. | No | | No. 
| 
I I ° ° I I 
Ill 7 I ° ° | I ° 
Iv 2 | @ o | o 
v I ° ° A ° ° | 
Not coded I | |.% | I 
Totals * | 2 | 2 I ° 5 i fae | 3 


| | | | 


* Seven cases discovered during pregnancy and g during lactation. 


Ve 


7 
1 
t 
i 
‘ 
t 


= 


Vou. 72, No. 6 Carcinoma of the Breast 949 
Taste XXXIII 
EFFECT OF CASTRATION OR NONCASTRATION ON § YEAR SURVIVALS. CASES CLASSIFIED ACCORDING 
TO RICHARDS’ STAGE OF DISEASE CLASSIFICATION CARCINOMA OF BREAST 
Classification Not Castrated (Therapeutic) Castrated (Therapeutic) 
Total 
| No. of ad § year survival § year survival 
Stage cases Number 
No. Per cent No. Per cent 
I 122 113 gi 80.5 9 5 S¢-5 
Il 17 151 70 46.2 19 11 57.8 
111 314 294 128 43-5 20 5 26:6 
IV 244 230 45 19.5 14 4 28.6 
137 128 3 354 9 fe) 
Not coded 42 39 4 10.2 3 ° ° 
Totals 341 


I ,029 


The table shows: (1) that under the head- 
ing “Operation Only” the majority of 
tumors were smaller than under the head- 
ings “Operation plus Irradiation” or “Ir- 
radiation Only;” (2) that the five year 
survival decreases directly as the size of 
tumor increases, and (3) that the presence 
of a small tumor is no sure guarantee of 
survival regardless of therapy used. 

Table xxxvii correlates size of the breast 
tumor with the type of radiation therapy 
used plus operation. The table shows as 
does Table xxvi that five year survival de- 
creases directly as the size of tumor in- 
creases. 


Table xxxvul correlates size of the 


breast tumor with the patient’s statement 
of duration of symptoms to date of exami- 
nation in this or other hospitals. These 
statements regarding symptoms may be 
grossly inaccurate, but if one could assume 
that they were even, in part, correct, one 
will observe a great difference in survival 
throughout the table. Even casual exami- 
nation of the data suggests: (1) there is a 
great difference in growth rates of tumors 
of the breast, and (2) one should use 
growth rate as well as size in estimating 
prognosis. 
COMMENT 

In considering the treatment of local 

recurrences there is a gain of 2.4 per cent 


TaBLeE XXXIV 


EFFECT OF CASTATION OR NONCASTRATION ON § YEAR SURVIVALS. CASES CLASSIFIED ACCORDING 


Not Castrated Therapeutically 


TO PORTMANN’S CLINICAL GROUP CLASSIFICATION CARCINOMA OF BREAST 


Castrated Therapeutically 


Classification Total 
———— No.of § year survival § year survival 
Group Cases Number Number 
No. Per cent No. Per cent 

I | 490 455 248 54.5 35 16 45-7 
Il 290 | 268 | 66 24.2 22 8 36.8 

Iv 115 3 2.7 4 ° ° 
Not coded 39 33 12.1 6 t | 16.6 
Totals 1,029 955 341 | 33-7 


5 
= 


950 


in five year survival as compared to the 
absence of treatment for local recurrences. 
No significant reduction in metastases was 
observed by treating the local recurrences. 
Of the patients having no local recurrences 
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TaBLE XXXV 
IRRADIATION CASTRATION FOR RECURRENCES 


AND/OR METASTASES——EFFECT ON 
LOCAL LESIONS 


there was metastasis in $9.1 per cent. Pa- Effect on Local Lesions icine: 
tients having radiation treatment of meta- ‘ : 
static disease showed a 2 per cent increase increase in size on 
in five year survival as compared to those _ Slight regression 7 
not treated. Marked regression 8 

An evaluation of the influence of ovarian cere disappearance = hi . 
function on breast carcinoma indicated fect not recorded on patient's history 13 
that there was a slightly better five year Tota] 53 
survival in those not having reached the 

XXXVI 
NUMBER AND PER CENT OF 5 YEAR SURVIVALS DEPENDING ON SIZE OF ORIGINAL 
TUMOR OF BREAST AND TYPE OF THERAPY 
* || | Survival or Nonsurvival 
Size of Operation plus All 
Operation Only | Irradiation Only || ‘Therapies || Unknown, Considered as 
Dead 
Total 5 5 | 5 | 5 (No. of Cases) 

Cases || survival survival | survival survival 

Diameter* | | No. | | No. | | No. | || | Op. & | : 

i| | No. | Per | | No. | Per | | No. | Per | Per cent || Opera- | Irradia- | lerett 
} | cent | | | cent | cent |} | diation 
Under 20 mm. | 205 06 69 | 71.8 | 106 44 41.5 | 3 | io) 23 | 55-5 14 | 8 | ° 
20 to 49 mm. 319 | 118 66 55.9 176 65 | 36.9 | 25 | 2 | 4.0 rl 41.7 || 20, | 17 10 
50 to 89 mm. | 279 || 86 24 | 27.9 | 158 42 | 26.5 34 | at | “42 17 
go mm. or over | Q2 \| 28 4 | 14.2 | 39 4 10.2 | 25 | o ° 8.6 | 19 9 19 
Not stated | 85 || 24 114 58.2 | 50 | 17 | 34.0 : ao 9.0 3-7 5 6 7 
Not coded 49 | 7 | 38 30.0 28 8 | 28.6 II °o | ° 22.4 6 2 8 
Totals | 1,029 || 362 180 | 49.7 | 557 | 180 32.3 110 6 | 5.4 $8.5 85 74 61 


* These measurements are clinical and not on the gross pathology specimen. 


TABLE XXXVII 


NUMBER AND PER CENT OF § YEAR SURVIVALS DEPENDING ON SIZE OF ORIGINAL TUMOR OF BREAST 
AND TYPE OF RADIATION THERAPY COMBINED WITH OPERATION 


Num- reope and Irradi- Unclassified || Survival or Nonsurvival 
Size of ber and | | ation for Irradiation Unknown, Considered 
Tumor of | Recurrences | and Opera- || as Dead 
ation Only* tive Irra- ation Onlyt | _ tic Irradi- Pha | 
Cases diationt | | ation§ or Metas- tion 4 
| 5 yr. syr. | | | Syr. | 5 yr. | sy. |i | | | 4 
reates surv. surv surv surv. |w surv. surv. 
| No.| % |No.|%| |No.|%| |Ne.| % No.| % |No.| % || 
Under 20 mm./| 106 | 1 1 |100 6| 4 | 66 | 60 as|ar| 4| 1| 34| 33 38 r| o| of o| o| s| 0 
20 to 49 mm. | 176 8 2 | 25] 10 3 | 30 | 94 | 39 | 41 | I0 5 50 | 54 16 | 29 ° o}] of] 3 I 9 I 3 | ° 
50 to 89 mm. | 158 8 2 18 | 96 | 29 | 30; 4] 1 | 25 | 38 23 I ° 2 3 | 16 4 
9omm.orover) 39 | 4 1 | 25 2 ° 18 2 4] | 11 I 9| o | o| S| 8) 
Not stated 50 I o 2 1 | 50| 27 8 | 5 | 3! 60| 15 of] o | 3| 3 
Not coded 28 | 2 o| 3] of] oj 8 3| 27 | 2| 2 |r00 o| 
ToTALs | ss7 | 24| 5 | 20| 34| 10 | 20 |303 |106 | 34| 20 | 12 | ax |157 a7|29|10| o| s| s|s7| 8|10| 


Note: These measurements are clinical and not on the gross pathology specimen. 
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XXXVIII 
NUMBER OF 5 YEAR SURVIVALS DEPENDING ON SIZE OF BREAST TUMOR AND DURATION OF SYMPTOMS 
ig | | Patient’ s Statement of Duration of Symptoms to Date of Examination in This or Other Hospitals 
| - — 
Size of Tumor | Totals Under 2 weeks te | rto2 3 tos 6to1r | 12 to 23 24 to 35 | 36 months Desation 
2 weeks I month | months months months months _months and over unknown 
| No N 5 yr. 5 yr. | $3": 5 yr. | syr.| | 5 yr. | 5 yr. | 5 yr. 
Greatest | No. | SUEY) No, | No, | SUFY surv.| | SUFV.| | Surv. | No. | No, |SUFY-| No, | SUrV 
| Pts. | surv. || No | No. | | No. | No. | No. | | No. | “No No. | | No. 
Under 20 mm. 205 | 114 37 | 22| 27 16| 32] 17| 33| 17| 31] 18 15 7| s| 2| 16 
20 to 49 mm. 3190 | 133 29 | 20 32 | 15 | 53 20 50 25 | 52} 20] 39 15 8 | 27 6| 19 4 
soto8omm. | 279| 68 9} 2] 4] 43] t4| ss| 47| 8| 43| 7| 21| 7] 25| at| 6 
go mm. or over 8 I I 14| | 8 | 2 17 | 4| 0o 
Not stated or 134 | 43 6 3 7 | 2} 17 4| 16 5| 18] 6 4) 28 | 
coded | | | | | | | “4 | 
Torats | 1,029 | 366" || 82 | 47 | 84 | 37 | 148 | 56 | 169 56 | 165 | 54 | 136| 36] 23 | 100 | 29 | 81 | 28 


*In <tieiie this survival sia it must be stated that there were 220 patients of the total series of 1,029 ares survival or nonsurvival was 


unknown and they were considered as dead for statistical purposes. 


menopause. Carcinoma of the breast de- 
veloped in 34 patients after bilateral 
oophorectomy. 

In this series the use of castration thera- 
peutically did not increase five year sur- 
vival. Carcinoma developing in the breast 
during pregnancy or lactation, much to our 
surprise, had a survival rate which was sur- 
prisingly high. This observation will con- 
tinue to be checked. Castration used for 
effect on local recurrences or metastases 
showed a beneficial effect in 18 out of 53 
patients. 

The size of the original tumor of the 
breast had a general relationship to prog- 
nosis—the larger the tumor, the worse the 
outlook. However, this is not strictly true 
and must be modified by consideration of 
the growth rate of the tumor as judged by 
duration of the tumor. 


SUMMARY 

In the series of 1,034 patients with 
carcinoma of the breast seen at the Hospi- 
tal of the University of Pennsylvania, be- 
tween 1923 and 1943, of which 1,029 cases 


were coded, there were 423 who had local 
recurrences, of which number 390 either 


had concurrent or later metastases. Of 


the 606 not having local recurrences, 359 
had concurrent or later metastases. 

2. The 256 patients having local recur- 
rences treated by surgery or irradiation 
had a 25.0 per cent five year survival. The 
167 patients having local recurrences not 


treated by surgery or irradiation had a 22. 
per cent five year survival. 

3. The 432 patients recorded as having 
metastases treated by irradiation had 
21.2 per cent five year survival, while the 
317 patients recorded as having metas- 
tases not treated by irradiation had a 
1g.2 per cent five year survival. 

4. The tumor dose used for local recur- 
rences and/or metastases with roentgen 
rays or radium was in most instances less 
than 3,000 r. The average effect of treat- 
ment was slight to marked regression of the 
local lesion. 

5. The 280 patients recorded as not hav- 
ing metastases had a 76.0 per cent five 
year survival. 

6. The 336 patients not having 
reached the menopause had a 39.8 per 
cent five year survival, and the 460 having 
reached the menopause naturally or by 
castration had a 34.1 per cent five year 
survival. The 214 patients not having 
menopausal history recorded had a 34.5 
per cent five year survival. 

7. The 74 patients having castration per- 
formed after the diagnosis of breast can- 
cer showed a 33.7 per cent five year sur- 
vival. In 53 castrated for recurrences or 
metastases, there was a beneficial effect 
on the local lesion in 18 patients. 

8. In considering size of original tumor 
of the breast, 205 patients had a tumor 
under 20 mm., 319 siesta 20 to 49 mm., 
279 between S50 to 89 mm., 92, 90 mm. or 
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over, and 134 did not have size stated 
on their records. The larger the tumor, 
the worse the prognosis. 

g. In considering size of breast tumor 
with relation to patient’s statement of 
duration, 82 patients stated that they knew 
of the tumor less than two weeks, yet only 
57.3 per cent of these survived five years. 
There were 205 patients who had a tumor 
under 20 mm., yet only 55.6 per cent of 
these survived five years. 


Eugene P. Pendergrass, M.D. 
3400 Spruce St. 
Philadelphia 4, Pennsylvania 
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NECROSIS OF THE BRAIN FOLLOWING ROENTGEN 
IRRADIATION*+ 


By G. S. DUGGER, M.D., J. G. STRATFORD, M.D., and JEAN BOUCHARD, M.D. 


From the Department of Neurology and Neurosurgery, McGill University, and the Montreal 
Neurological Institute; and from the Department of Radiology, Royal Victoria Hospital 


MONTREAL, QUEBEC, CANADA 


HERE are few cases in the literature 

of necrosis of human brain following 
roentgen irradiation.!:>::7 Some of these are 
of questionable validity because of the 
presence of co-existing pathological proc- 
esses, such as brain tumor, intracranial 
infection, or hydrocephalus. Recently, Low- 
enberg-Scharenberg and Bassett® have re- 
ported 2 cases of degeneration of the brain 
following roentgen treatment of suspected 
carcinoma of the scalp. This is a report of a 
similar case. 

Our objective in reporting the present 
case is to call the attention of neurosurgeons 
and neuropathologists to a postirradiation 
picture which may simulate glioma; it is 
also to caution the radiation therapist 
against the danger of high intensity irradia- 
tion over a relatively short period of time, 
when a fair volume of tissue is irradiated. 
It is far from the authors’ intention to dis- 
courage anyone from using irradiation prop- 
erly when indicated in the treatment of 
diseases of the central nervous system. 


CASE REPORT 


C.T. The patient was a white male tailor, 
aged fifty-four. In November, 1949, a skin 
lesion above the left ear was diagnosed ‘“‘squa- 
mous cell carcinoma” but not verified histo- 
pathologically. At another hospital, over a 
period of ten days, 4,800 roentgens were given 
to the lesion. This consisted of a daily treat- 
ment of 480 r at 150 kv. through a § cm. portal 
at a 25 cm. distance (filter 0.5 mm. copper and 
0.§ mm. aluminum). Following this treatment 
the lesion healed. 

In early February, 1952, approximately 
twenty-six months after irradiation, the patient 
became confused and forgetful. A few days 
later he complained of bifrontal headaches and 


dizziness. He was admitted with these symp- 
toms on February 20, 1952. 

Examination. The patient was drowsy, dis- 
orientated, and dysphasic. There was a right 
hemiparesis, right hemihypesthesia, and right 
homonymous hemianopsia. Above the left ear 
the skin was atrophic, dry, crusted, and scaling. 

Ventriculography showed a space-occupying 
lesion inferior and lateral to the temporal horn 
of the left lateral ventricle. 

Course. A left temporoparietal osteoplastic 
craniotomy was done on February 22, 1952. 
The second left temporal convolution, 5 cm. 
from the tip of the temporal lobe, was widened, 
semitranslucent, discolored greenish- 
yellow. This area was firm, resilient, and well 
demarcated. Grossly, this appeared to be a 
glioma and a large block of tissue was resected. 

After an uneventful course the patient was 
discharged on the nineteenth postoperative 
day. At this time considerable improvement 
had occurred but some confusion, dysphasia, 
and a minimal right hemiparesis remained. 

Histological Pathology. In the microscopic 
sections degenerating and necrotic gray and 
white matter were recognized. Although both 
regions contained such areas the more severe 
injury was in the white matter. Here, focal 
areas were almost completely necrotic contain- 
ing cellular debris, leukocytes, and fat (Fig. 1). 
These foci usually surrounded a vessel. 

Although some neurones survived, the cor- 
tical cytoarchitecture was destroyed. Most of 
the remaining neurones were abnormal, having 
irregular margins, tortuous dendrites, and dark 
marginated nuclei (Fig. 2). 

In several areas the leptomeninges were 
thickened by a collagenous fibrosis. Discrete 
groups of small vessels were observed, which 
extended from the leptomeninges into the brain 
for a short distance and resembled telangiec- 
tases. 

The vessels everywhere had undergone some 
alteration, often striking in amount. The walls 
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Fic. 1. Focus of necrosis in white matter containing cell debris and leukocytes (approximately X21). 


of several consisted of an irregular wide band of 
hyaline material while others were composed 
of many concentric strands of the same hyaline 
substance. Around other vessels there were 
dense cuffs of lymphocytes (Fig. 3) and an ex- 
tensive collagenous fibrosis which frequently 
was vascularized (Fig. 4). A number of vessels 
were necrotic and could scarcely be dis- 
tinguished from the surrounding tissue. Along 
with the perivascular fibrosis there had been an 
endarteritis. In all of the changed vessels the 
lumen was closed or, at least, considerably 
narrowed (Fig. 5). 

The gold chloride sublimate and silver car- 
bonate preparations showed an intense gliosis 
around the areas of degeneration (Fig. 6). 
Those astrocytes close to the necrotic areas 
were swollen and their processes fragmented 


(Fig. 7). 

Comment. The pathological observations 
in this case suggest that the parenchyma 
of the brain is resistant to intensive roent- 


gen irradiation but that the vessels react 
as they do in other tissues. A periarteritis 
and an endarteritis with partial or complete 
vascular occlusion were found. The injury 
caused by this focal ischemia was much 
more severe in the white matter than in 
the cortex. This relative sparing of the 
cortex supports the suggestion that the 
primary radiation injury is vascular. The 
blood supply to the cortex is much greater 
than to the white matter, rendering the 
former less liable to damage than the latter 
from chronic progressive ischemia. 

It is not known to what extent neurones 
are resistant to radiation injury. Their 
presence solely in the gray matter cannot ac- 
count for the less severe necrosis there. 
This is borne out by the fate of the astro- 
cytes which are common to both gray and 
white matter and which, therefore, may be 
used as a basis for comparison of the path- 
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Fic, 2. Abnormal neurones with irregularity of shape, chromatolysis, and 
pyknosis (approximately X 180). 


ological processes existing in these areas. 
In the cortex many of these cells were viable 
and reactive while in the white matter 
almost all of them were destroyed. 

Symptoms do not occur until months or 
years after irradiation. In this case twenty- 
six months elapsed but in other reported 
cases the interval has been even longer.?! 
This does not mean that vascular altera- 
tions do not begin early after irradiation 
but rather that the vessel reaction is slowly 
progressive and a significant degree of is- 
chemia is not reached until many months 
have passed. 

The late radiation effects observed and 
reported in this case should not be surpris- 
ing if one considers the high intensity of 
the dose administered in relationship to 
the time factor. A total dose of 4,800 r, 
measured in air, represents, with back- 
scatter, a surface dose estimated at approxi- 


mately 5,500 r; such an amount adminis- 
tered in only ten days is a large dose over 
an area of a few square centimeters. It 
becomes practically excessive when de- 
livered to a surface area of more than 25 
sq. cm. It must also be realized that with 
the quality of roentgen radiation utilized 
here, approximately 50 per cent of the 
radiant energy will be absorbed by the 
tissue within a depth of 5 cm. This high 
absorption rate of 2,750 r in ten days in a 
cylinder of nervous tissue, measuring 5 
cm. in diameter and 5 cm. in depth, would 
give enough dissipation of radiant energy 
to induce permanent changes and damage 
to the blood vessels and, secondarily, to 
the glial cells and perhaps the neurones. 
In other words, the permanent damage to 
intracerebral blood vessels may be the 
most significant factor in relationship to 
gradual late alteration in the structure of 
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Fic. 3. Vessel with a cuff of lymphocytes (approximately X 180). 


the glial cells and especially the astrocytes. 

The postirradiation damage to the brain, 
reported in this case, stands in marked 
contradistinction to the experience of one 
of the authors and other associates, in 
the treatment with roentgen irradiation of 
intracranial neoplasms. At the Montreal 
Neurological Institute and the Department 
of Radiology, Royal Victoria Hospital, in 
the treatment of pituitary tumors, a large 
number of normal temporal lobes have been 
irradiated with larger doses than that 
utilized in the case reported here. The sur- 
face area treated has been routinely of 
approximately the same size, between 20 
to 25 sq. cm. The skin dose ordinarily 
ranges up to 5,000 r and even more. The 
minimal depth dose through the temporal 
lobes down to the level of the pituitary 
gland has often been of the order of 5,000 
r minimum over an average time distribu- 


tion of forty-five days. Yet, long term fol- 
low-ups in a group of more than $0 cases 
of pituitary tumors have not brought to 
light late skin reactions comparable to the 
amount of skin atrophy shown by this 
patient. During clinical follow-up, or at 
time of subsequent operations, not a single 
case of brain damage has been suspected 
in the same series of cases. It is believed 
that the most important reason why skin 
and brain damage apparently have not 
been induced is the distribution in time over 
a period four to five times longer than in 
the present case of skin and brain dam- 
age. 

Further, in the management of brain 
tumors with roentgen therapy, administer- 
ing depth doses more than twice as great 
as in the present case, we have not yet 
found immediate or late evidence of post- 
irradiation cerebral damage. 


Fic. 4. Perivascular fibrosis around a narrowed vessel (approximately X 120). 


4 


Fic. 5. Narrowed vessel with hyalinized wall and leukocytic infiltration (approximately 120). ; 


lic. 7. Fragmentation of astrocytes at border of a necrotic area (approximately X 180). 


a Fic. 6. Reactive gliosis in cortex (approximately X 400). 
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SUMMARY 


1. A case of postirradiation necrosis 
clinically simulating neoplasm is reported. 

2. Focal degeneration and necrosis sec- 
ondary to vascular occlusion from _peri- 
arteritis and endarteritis were observed. 

3. This degeneration was greater in the 
white matter than in the cortex, probably 
because of the latter’s more abundant 
blood supply. 

4. lonizing radiations from radioactive 
material or from a roentgen tube are al- 
ways likely to damage central nervous 
system structures if administered with high 
intensity in a relatively short period of 
time. 

5. The most important factor in planning 
radiation therapy which will avoid un- 
necessary and unjustifiable postirradiation 
injury to the central nervous tissue lies 
in protraction of the dose over an adequate 
period of time. 


Jean Bouchard, M.D. 
Royal Victoria Hospital 
Montreal 2, Quebec 


We wish to thank Dr. W. V. Cone and Dr. A. R. 


Elvidge for assistance in reporting this case. 
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DISCUSSION 


Dr. Joseru P. Evans, Cincinnati, Ohio. It 
seems to me that we all should be grateful to 
Dr. Dugger and his associates for this contribu- 
tion reiterating the importance of a little recog- 
nized condition which emphasizes the need of 
very careful clinical follow-up of patients who 
have received radiation treatment. I think the 
fact that we see few such cases suggests the pos- 
sibility that we have not been looking for them 
carefully enough. 

The parallel to excessive radiation effects in 
pulmonary diseases is striking when one con- 
siders the basic pathology which affects the dif- 
ferent tissues in these two situations. The 
changes in the blood vessels which have been so 
beautifully described here, and the changes in 
parenchyma, are parallel, apparently, to those 
which are seen in pulmonary disease. 

Because I have either not been wise enough 
to recognize this condition in our own experi- 
ence, or because the type of therapy which our 
radiologists use has been such as not to produce 
a change of this sort, my own experience is 
limited. However, I have had the opportunity of 
reviewing the manuscript of a paper from the 
Children’s Medical Center in Boston which was 
presented at the Harvey Cushing Society meet- 
ing last spring by Dr. McLaurin, Dr. Bailey, 
Dr. Harsh and Dr. Focaut. This was an experi- 
mental study on the effects of radiation, both 
roentgen and gamma, on the spinal cord of 
animals, and it bears particularly on this prob- 
lem. I am, with the permission of Dr. McLaurin, 
taking the liberty of reading from their descrip- 
tion the histopathological changes which were 
studied by Dr. Bailey, their neuropathologist: 


“The histologically identifiable damage clearly 
depended on two factors—the length of survival 
after irradiation, and the total amount of radiation 
received. The former was the more important of the 
two, indicating the progressive nature of the reaction. 

“In the spinal cords of monkeys receiving the 
largest doses of radiation and allowed to survive for 
several months, total necrosis and disruption of both 
white and gray matter was found. The spinal arteries 
in the fibrosed and hyalinized meninges presented 
extensive intimal proliferation which in some in- 
stances progressed to complete occlusion. The intra- 
medullary lesions could thus be regarded as a trans- 
verse infarction at the level of irradiation. 

“The pathogenesis of the arterial change was fol- 
lowed by comparing the findings in several monkeys 
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of the series. At the earliest stages after irradiation 
the arteries appeared essentially normal. Later there 
was necrosis of the vessel walls and inflammatory 
cellular infiltration. This state was followed by heal- 
ing and development of occlusive endothelial prolif- 
eration. At successive levels cephalad and caudad to 
the region of transverse infarction, the vascular 
changes became progressively less pronounced. 

“The tissues of the spinal cord showed greater 
injury to the white matter than the gray. There was 
a marked glial proliferation in the areas of damage 
to the white matter. Below the area of maximum 
injury, some of the changes were undoubtedly due 
to retrograde degeneration, but the similarity of 
many of them to changes above the site of irradia- 
tion suggested that a direct radiation effect was also 
present. 

“Tn contrast with the picture described above, the 
monkeys receiving equivalent dosages of radiation 
and sacrificed a few days later presented a relatively 
normal appearance. In the white matter a few myelin 
sheaths were swollen and partly degenerated. No 
morphological change was recognized in the gray 
matter. 

“From the material it appeared that the lesions 
resulting in paraplegia were primarily vascular in 
origin, but that injury to neurones extended for con- 
siderable distances beyond the area of maximum ir- 
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radiation. The white matter was more affected than 
the gray. The extent and distribution of the lesions 
were considered an indication that gamma and roent- 
gen radiation can injure the nerve fibers directly 
without mediation of vascular lesions. 

“Since the histological changes were greatly in- 
creased in severity with time, the injury was a con- 
tinuing phenomenon, or at least one which was pro- 
gressively more unmasked histologically with time.” 


So, in this experimental work I think we have 
a confirmation of the clinical work which was so 
beautifully demonstrated histologically by Dr. 
Dugger and his associates. 

It is evident that all of the clinical studies to 
date, and these experimental studies, agree on 
the importance of the time factor; and another 
factor in this particular case, which is rather 
beyond my certain comprehension, is the ques- 
tion of backscatter in view of the type of filter 
that was used. 

The matter deserves additional attention at 
this time, of course, as newer radiation methods 
are being developed. Whether these will be 
subject to the same limitations as the roentgen 
effects, as far as time is concerned, remains to 
be demonstrated. 
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HE aim of radiotherapy in the treat- 

ment of any malignant growth is the 
uniform irradiation of a minimum but ade- 
quate volume of tissue to a dose that is 
likely to cause complete destruction of the 
growth. The volume of tissue treated should 
contain the malignant process and its prob- 
able extensions. The dosage should be uni- 
form throughout to insure adequate irradi- 
ation of the entire tumor. The irradiation of 
any other tissue must be regarded as un- 
necessary and should be avoided wherever 
possible. 

In the roentgen treatment of skin carci- 
noma, these conditions can be readily satis- 
fied. Roentgen therapy of a malignant 
process below the surface of the body pre- 
sents problems that cannot be as easily 
solved. The radiation must traverse skin 
and other normal tissues lying between 
the surface and the tumor. Furthermore, 
to achieve satisfactory dosage in the tumor, 
it is usually necessary to use more than one 
treatment beam, each of which contributes 
its quota of radiation. This results in un- 
avoidable exposure of normal tissue. A 
treatment plan for a deeply situated tumor 
must represent a compromise between the 
maximal irradiation of the tumor and the 
minimal exposure of normal tissue. 

In order to obtain the best compromise, 
calculation of the radiation distribution in 
the patient is an essential part of such a 
treatment plan. This computation should 
give a complete picture of the radiation dis- 
tribution within the patient, except per- 
haps i in the case of simple techniques re- 
quiring the use of single ports, or extreme 


* Presented at the Thirty-fifth Annual Meeting, American Radium Society, St. Louis, Mo., A 


palliative procedures. This is necessary for 
several reasons. Overdosage of sensitive 
areas or local regions can be prevented. 
Complete knowledge of the radiation distri- 
bution will help to determine whether recur- 
rence is due to inadequate irradiation and 
this will be of value in re-treatment. The 
accurate comparison of techniques from 
place to place and from patient to patient is 
impossible without such information. 

To be considered adequate in view of the 
foregoing objectives, the method of dosage 
calculation and presentation must satisfy 
certain criteria. These are: 


1. Complete demonstration of the depth dose 
distribution throughout the entire irradiated 
volume of the patient so that, in particular, (a) 
the homogeneity of dosage within the tumor 
may be judged, and (b) unnecessary radiation 
is avoided outside the tumor bearing volume. 

2. This presentation of data should be clear 
and simple to avoid misunderstanding and 
error. 


METHODS 


Three general methods for determining 
tumor dosage and demonstrating the radia- 
tion distribution within the patient have 
been used: 


1. Estimation from tables or curves of cen- 
tral axis depth dose (central axis estimation). 

2. Point-by-point summation using isodose 
curves (point plot). 

3. Direct isodose summation (direct com- 
posite plot). 


1. Central Axis Estimation. The simplest 
procedure for obtaining some idea of radia- 
tion dosage in a tumor is the estimation of 
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Fic. 1. Central axis dosage estimation is particularly inadequate in the case of oblique ports intersecting at 
fairly small angles. In this example, central axis dose estimation gives 60 per cent of the surface dose at 
the point of intersection. The maximum dose received in the tissues is nearly twice this, and is located 
much nearer the surface than the point of intersection. 


tumor dose from central axis depth dose 
tables. There are several sets of tables 
available in which the dose on the central 
beam axis is expressed as a percentage of 
the dose incident upon the surface of the 
body. Perhaps the best known in this 
country are those of Quimby. One of the 
earliest comprehensive sets of collected 
data due to Mayneord and Lamerton® has 
now been extended and brought up to 
date following a survey made by the Hospi- 
tal Physicists’ Association of Great Britain, 
under the editorship of Allsopp.! 

The procedure for estimating tumor dose 
from these central axis tables is quite sim- 
ple. The distance from the body surface to 
the tumor, or to the intersection of several 
beams in the tumor, is determined. The 
percentage contribution for each beam is 
read from the table, and the total contribu- 
tion from all beams is summated. This sum- 
mated figure is called ‘tumor depth dose.” 
The method is quick, easy, and requires a 
minimum of apparatus and equipment. 


This, however, is far from adequate in 
satisfying all the criteria for dosage calcu- 
lation and presentation. The dose obtained 
applies to only one point within the patient. 
Central axis estimation provides no infor- 
mation about the homogeneity of the dos- 
age throughout the tumor area, nor about 
the adequacy of coverage of the tumor 
volume by the beams of radiation. The 
therapist is not enlightened concerning 
dose distribution away from this point of 
beam intersection, and the location and 
intensity of high dose areas is not indicated. 

A few illustrations will demonstrate the 
basic inadequacy of central axis estimation. 
In Figure 1, two oblique ports are arranged 
at such an angle and spacing that the dose 
at the intersection of their central axes is 
60 per cent of that given to the surface. A 
complete isodose plot of this same ar- 
rangement made by one of the methods 
described below, shows that the actual 
maximum dose in the patient’s tissues is 110 
per cent, and that this maximum is placed 
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Fic. 2. If a third port is applied to one side of a system consisting of two coaxial opposed ports, the radiation 
intensity will be increased in the common field. Central axis estimation does not yield the location or 


intensity of the maximum dose. 


considerably closer to the surface than the 
point at which the dose is estimated. There 
is no homogeneity of radiation field at the 
point of intersection, as it is located in a 
region of fairly steep field gradient. 
Another example of error when using 
central axis estimation is shown in Figure 
2. Here, a pair of opposing ports is used, 
with a third port at right angles to their 
common axis. The calculated dose at the 
point of intersection of the central axes is 
136 per cent. The isodose plot shows the 
error in this estimation. The maximum dos- 


age lies at some distance from the point of 


intersection and is approximately 20 per 
cent higher than that calculated. 

2. Point Plot Calculation. A more com- 
plete representation of the radiation distri- 
bution in a treatment beam than that given 
by central axis tables, can be obtained by 
the use of isodose curves which give the 
complete depth dose distribution through- 
out a longitudinal section of the radiation 
beam. This representation showing the 
width and degree of coverage of the beam 


at any depth, as well as the radiation in- 
tensity within and outside the beam, ob- 
viously gives better insight into the total 
distribution of radiation than does a cen- 
tral axis depth dose table, and is to be pre- 
ferred because of this. 

The application of isodose curves to 
treatment planning is necessarily more 
complicated than is the use of central axis 
depth dose tables. The usual procedures 
involve the use of a full size, cross section 
outline of the patient at the level of treat- 
ment, to which the isodose curves are ap- 
plied. The dosage is evaluated at various 
points within this outline, the number and 
location of these being dependent on the 
accuracy and completeness of dosage infor- 
mation required. These procedures are 
covered in detail by Paterson," Lindsay,’ 
Murphy and Reinhard,'® and Johns,’ and 
will only be outlined here. 

In the application of isodose plotting 
either with a point plot or composite isodose 
summation, the first step is to construct 
a cross sectional outline of the patient at 
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Fic. 3. Cross section of the thoracic region of a patient with six ports arranged to treat an esophageal lesion. 
A regular 2 cm. grid has been superimposed on the outline and the radiation dosage determined at the 
intersection of each grid line. Doses have been evaluated only on the right half of the outline as the dose 
distribution on the left will be a minor image of that on the right. This represents a “complete point plot.” 


the level of treatment.’ This may be done 
in a variety of ways, one of the simplest 
being to use a lead strip or heavy wire 
that may be easily bent about the patient. 
If this is used, it is also necessary to meas- 
ure the patient in treatment position to 
correct for possible deformation in remov- 
ing the lead. Quick setting plaster bandage 
may also be used which, because of its rigid- 
ity, obviates the need for measurement. 
A device for obtaining body contours rapid- 
ly and which, it is claimed, is free from 
many of the disadvantages of the usual 
methods, has been described by Treherne 
and Greening." 

The outline is then transferred to a sheet 
of tracing paper or other transparent ma- 
terial, and the location of the tumor plotted 
in proper relationship to the surface con- 
tours. A number of points are then chosen 


where the dose is to be evaluated. Full scale 
isodose curves are applied to the outline in 
the positions that the ports are to be ap- 
plied, and the contribution of each port 
to each point is tabulated (Fig. 3 and 4). 
After all the data are tabulated, the total 
dose at each point is summated. 

This point plot method can be made as 
simple or complex as desired, and_ the 
amount of information obtained is directly 
proportional to the complexity of the meth- 
od. If a small number of points is chosen, 
the procedure is quite simple and can be 
done in a few minutes. If more information 
is desired, the number of points at which 
the dose is evaluated must be increased. 
Figure 3 shows an arrangement in which 
the points are arranged in a regular 2 cm. 
grid. Since the port arrangement is sym- 
metrical, the dose need only be plotted 


q 
(6x 15) om. Vy (6 x 15) cm. t 
| 
\ 
( 
: ( 
( 
| 
| 
Pp 


over half of the area. This will permit ade- 
quate evaluation of dosage throughout the 
treated volume. 

The amount of information given by the 
point plot procedure is much greater than 
can be obtained from central axis tables. 
However, the method leaves much to be 
desired in the satisfaction of the initial 
criteria. If a limited point plot is used in 
which only a few points are evaluated, the 
adequacy of the evaluation depends on the 
proper location of the points. If the points 
are selected so that they are representative 
of the high and low dose areas in the treated 
volume, the method is valid, and it is suffi- 
ciently simple to permit quick routine appli- 
cation. The proper selection of the points 
depends on prior knowledge of the approxi- 
mate radiation distribution with the port 
arrangement used. Otherwise, the high and 
low dose regions in which the dosage must 
be assessed are not known, and the proper 
location of the points is uncertain. It is 
quite possible that areas of serious over- 
and underdosage may be missed. Also, a 
clear impression of the tissue volume raised 
to any particular dose is not given. 

If the procedure is carried further, and 
a complete grid of points throughout the 
treated volume is evaluated, the informa- 
tion gained is increased, but the amount of 
work becomes vastly greater, as can be seen 
in Figure 4. The compilation and summa- 
tion of the contribution of a large number 
of ports to a large number of points is a 
very slow tedious process. While a regular 
spacing of points at 2 cm. intervals gives 
sufficient coverage of the treated volume 
to eliminate the possibility of serious under- 
or overdosage, the data in the form of a 
number of isolated points are rather difficult 
to comprehend. 

If complete isodose curves for the total 
of all ports are drawn by inspection super- 
imposed on the 2 cm. grid, the presentation 
of data is greatly improved. Figure 5 
shows the appearance of such composite 
curves. It will be seen that the complete 
radiation distribution is immediately and 
clearly visible. The areas of high and low 
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TABULATED DEPTH DOSES. 
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Fic. 4. Tabulated depth doses for the situation 


shown in Figure 3. The dose from each port to 
each point has been tabulated and summated. It is 
obvious from the complexity of this plot that this 
represents a tremendous amount of detailed work. 


dosage are shown, as is the adequacy of 
coverage of the tumor bearing volume and 
the total volume irradiated to any given 
dose. Such a set of composite isodose 
curves more nearly satisfies the criteria 
than any of the other methods described 
above. Preparation of composite isodose 
curves by this method involves several 
steps. 

1. Preparation of patient cross section out- 
line. 

2. Construction of a regular grid of points at 
1-2 cm. intervals throughout the treated area. 
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(6x 15) cm. 


(4x15) cm. 


15)cm. 


(4x15) cm. 


(6x15) cm. 


P 


Fic. 5. In this figure, a complete isodose plot has been made for the treatment situation shown in Figure 3. 
This may be prepared from Figure 3 by inspection, or by the method of composite plotting to be described 
later. The superior clarity and completeness of this method of presentation is easily seen by comparison 
with Figure 3. (The small partly shaded area near the center represents the normal location of the esoph- 


agus.) 


3. Tabulation and summation of the con- 
tribution of each port to each point (see Fig. 4). 

4: Entry of the summated figures on the 
patient outline grid (Fig. 3). 

5. Drawing composite curves by inspection 
from the grid. 


Obviously this is a long tedious pro- 
cedure, the longest part being the summa- 
tion of dosage at each point. Generally this 
is too time consuming for routine applica- 
tion except with a large staff, as mentioned 
by Lindsay.® 

3. Direct Composite Plotting. A much 
simpler and faster procedure for the prepa- 
ration of complete isodose plots is the meth- 
od of direct isodose summation or ‘“‘com- 
posite plotting.” This direct combination is 
a logical outgrowth of the use of isodose 


curves and, although widely used for many 
years, is not extensively discussed in pub- 
lished material on the subject; it is briefly 
treated by Johns.’ 

In essence, the procedure is very simple. 
It is carried out by superimposing and com- 
bining isodose curves in pairs until all of 
the desired fields have been included. This 
provides a direct picture of th@gcomplete 
distribution. The progressive development 
of the final plan is visible at each phase, 
and any required adjustment of port posi- 
tions may be made at any time. With a 
relatively small amount of practice, the 
time consumed in preparing the average 
treatment plan is not excessive; for the 
same amount of information, it is much 
less than with the point plot method. This 
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STAGE 


Fic. 6, 7, 8, and 9. These four figures show progressive steps in the preparation of a direct composite plot. 
Fic. 6. In this drawing, two sets of isodose curves are shown as they appear 
superimposed on the outline of a patient’s head. 


procedure has been employed routinely in 
our department for some time. Residents 
with no previous experience soon acquire 
facility in its use. 

In practice, a cross section outline of the 
patient with the position and extent of the 
area to be treated is drawn on tracing paper. 
Preliminary calculations, using central axis 
depth dose curves or tables determine the 
required number of ports to give the neces- 
sary depth dose. The isodose curves for 
appropriate port sizes, drawn in black on a 
translucent base, are then superimposed on 
the outline, and tentative positions and 
angulations are determined for the beams. 
It is convenient to do this and subsequent 
plotting with the sheets of tracing paper 


and the isodose curves placed on a viewing 
box with its face in a horizontal position. 
A sheet of tracing paper is then laid over 
one pair of isodose curves placed in the esti- 
mated positions. and points of intersection 
of the two sets of curves are then readily 
identified. Figure 6 shows the appearance of 
two superimposed sets of curves. After a 
group of points at the intersections of the 
two sets of curves which have the same 
value are identified, a smooth curve is 
drawn through this group of points on the 
overlaid sheet of tracing paper. The points 
indicated by circles on Figure 7 all will 
receive 70 per cent of the dose given to the 
surface. Those indicated by solid dots will 
receive 80 per cent, and so on. Figure 7 
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(5x 10) cm. 


(5x10) cm. 


STAGE _1I(b). 


Kc. 7. Composite curves have been drawn through the intersections of the curves shown in Figure 6. Note 
that the solid dots are located at the 80 per cent intersections and the circles at the 70 per cent inter- 
sections. A smooth curve connecting each of the 80 per cent intersections defines the 80 per cent isodose 
surface in the plane of reference, the other composite curves are obtained in the same manner. 


also shows a complete set of composite 
curves for this pair of ports as it would be 
seen on the light box. This composite curve 
represents the contribution of the right 
hand pair of ports in the final diagram. 
Figure 8 shows the composite summation of 
the left hand pair of ports which was ob- 
tained in exactly the same way. If now the 
right hand and the left hand composite 
curves are superimposed and combined, the 
final distribution seen in Figure 9 will be 
obtained. To avoid confusing detail, the 
isodose lines showing doses of less than 100 
per cent have been omitted. 

By adhering to a few rules for the direct 
summation of isodose curves, and with a 
little practice, the combining of these 


curves proceeds quite rapidly. These rules 
are: 


1. Isodose curves of different value will 
never meet or cross in the composite plot. 

2. Isodose curves are always continuous 
(forming closed loops), or end on the surface. 
There is an apparent discontinuity at the geo- 
metric edge of the beam; curves which run 
into this discontinuity will end on the surface 
at the beam edge. 

3. When two curves from two different 
beams cross, they divide the field into four sec- 
tions; of these, one will represent an area where 
the total dose is higher, and another, where 
the dose is lower than the sum of the two curves. 
As shown in Figure 10, the resultant composite 
curve passes through the other two sections. 

4. The summation need only be carried out 
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STAGE 
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Fic. 8. Composite curves for a pair of ports on the opposite side of the head from those of Figure 6. The steps 
used in obtaining these are the same as in Figures 6 and 7, but have been omitted for clarity. 


on one side of a plane of symmetry at any stage 
in the plan, as the second half of the distribu- 
tion will then be a mirror image of the first. 

5. Isodose curves are always perpendicular 
to such planes of symmetry. 


The description of a method, where an 
attempt is made to cover all eventualities, 
always sounds much more complicated that 
the practical application actually is. When 
the first attempts are made to superimpose 
pairs of isodose curves and draw composite 
curves, the method seems forbiddingly com- 
plicated. With perseverance, however, the 
procedure rapidly becomes familiar, and 
after doing a few sets of curves, it becomes 
progressively easier. It is suggested that a 


start be made with opposing ports where 
the intersections are clear and the result- 
ant curves intersect nearly at right angles. 
Then if successive plots are done with the 
ports intersecting at decreasing angles, it 
will be easier to follow the changes in shape 
and arrangement of the curves. After 
several composite plots have been done, 
one becomes familiar with the direction 
and course of the composite curves, and it 
is easy to place them in their proper rela- 
tionship. 

The preparation of a direct composite 
plot, as described above, gives maximum 
information with a minimum expenditure 
of time and effort. The actual time neces- 
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STAGE 3. 


FINAL DISTRIBUTION. 


PORTS 


(5 x 10) cm. 


Fic. 9. Final composite curves for all four ports obtained by combining the composite curves of Figures 7 
and 8. The cross hatched area indicates estimated tumor extent. Note that most of this tumor bearing 
area is contained within the 170 per cent curve and thus receives more than 170 per cent of the dose given 


to each port. 


sary for the preparation of a direct com- 
posite plot is less than that required for the 
preparation of a detailed point plot in 
which the values only are tabulated. The 
entry of the values on the patient outline, 
and the drawing in of the isodose curves 
represent additional steps that greatly 
increase the expenditure of time and effort, 
when a point plot is used. 


DISCUSSION 


In intensive therapy where high doses are 
necessary which approach tissue and pa- 
tient tolerance, central axis estimation does 


not give adequate information regarding 
dosage distribution. This may easily lead 
to excessive radiation in some areas, and 
inadequate irradiation in the tumor. In 
the palliative treatment of lesions which 
require low total dosage well below toler- 
ance limits and where single ports or simple 
opposed port arrangements are used, cen- 
tral axis estimation may be adequate. 
More complete information can be ob- 
tained with point plot methods using iso- 
dose curves, but the adequacy of the infor- 
mation depends on the number and loca- 
tion of the points chosen. If the points at 
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less than 70%. 
greater than 70%. 


Area 
+ ” 


SUMMATION of ISODOSE CURVES. 


Fic. 10. Detail of small section of two superimposed isodose curves. In one sector (indicated by +) the 
dose is higher than at the intersection, while in the opposite sector (indicated by —) the dose is lower. The 
composite curve (indicated by the heavy line and the number 70) passes through the other two quadrants. 


which dosage is determined are poorly lo- 
cated, the information obtained may be 
just as misleading as with central axis esti- 
mation. On the other hand, if a complete 
point plot is done, and composite isodose 
curves are drawn in by inspection, the final 
result can give a satisfactory degree of in- 
formation. 

Composite isodose plotting, as described 
above, will give a complete representation 
of radiation distribution within a patient 
more easily than with any other method. 
The extent of maximum dose is clearly 
shown, regions of excessive dose are clearly 
demonstrated, and the completeness of 
tumor coverage can be easily seen. The in- 
formation is given in graphic form, and 
can be easily comprehended at a glance. 
A complete isodose plot must be considered 
the optimum presentation of dosage infor- 
mation, 

In the use of any of these methods of dose 


computation and representation, it is neces- 
sary to remember that these show the radi- 
ation distribution in only one plane. The 
intensity of radiation outside of this plane 
of reference may vary appreciably from 
that shown. Figure 11 shows the magnitude 
of this effect in a symmetrical port arrange- 
ment using four ports. In the left half of 
this figure, a conventional distribution is 
shown; on the right, the distribution in a 
plane at right angles is demonstrated. This 
is drawn with nearly square ports. The use 
of more rectangular ports with their long 
axes at right angles to the plane of reference 
will help the situation at the expense of 
greater volume irradiated. 

For either point plot or composite plot- 
ting with conventional isodose curves, it is 
also necessary that the central axes of all 
ports lie in the same plane. While methods 
have been developed which are suitable 
for the calculation of arrangements with 
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40 


VERTICAL PLANE. 


(6 x 8) cm. 


IN PERPENDICULAR PLANES. 


Fic. 11. Radiation distribution outside the common plane containing the port axes. On the left, half of a 
conventional representation of radiation distribution for four symmetrical ports in a transverse plane is 
shown. On the right, the radiation distribution in a longitudinal plane passing through one of the ports is 
shown. Note the limited spread of the radiation in this plane. 


ports lying in several planes,”** these re- 
quire special equipment and add additional 
complication. 

While these complete methods of plotting 
can be regarded as standard, they can be 
applied to every patient only in depart- 
ments that have considerable personnel in 
proportion to the number of patients. Be- 
cause of the man hours required, the appli- 
cation of these procedures may be imprac- 
tical in the small department. 

Various methods are available for simpli- 
fication. One of these is to establish certain 
standard field arrangements and to pre- 


calculate composite plots for these treat- 
ment arrangements in patients of different 
sizes. In this way, complete information 
can be obtained for each patient. Another 
procedure, when representative composite 
plots have been drawn for a particular 
field arrangement, is to use a limited point 
plot for each patient. The previous experi- 
ence with composite plots will show the 
critical areas where dosage must be evalu- 
ated. A third situation exists in the pallia- 
tive treatment for relief of pain where a 
simplified calculation may be quite satis- 
factory even though the total distribution 
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is not known. In such circumstances, lim- 
ited point plot or central axis estimation 
may serve quite well. 


CONCLUSION 


In the preparation of a treatment plan for 
malignant disease, complete knowledge of 
radiation distribution throughout the ir- 
radiated volume is essential. Of the meth- 
ods available for the determination of 
tumor dosage, central axis dose estimation 
is completely inadequate and may be 
dangerously misleading if it is relied upon 
for the evaluation of tumor dosage in all 
patients. Point plot determination of dis- 
tribution is satisfactory if complete isodose 
contours are prepared, but this is a slow 
tedious procedure. Direct composite plot- 
ting gives a complete representation of 
radiation distribution with a reasonable 
expenditure of effort, and is the most satis- 
factory method available at the present 
time. Because of time limitations, it may 
not be possible to apply this procedure to 
treatment planning in every patient in a 
busy department. If complete composite 
plots have been precalculated for similar 
treatment plans, however, simpler methods 
of dose determination may be safely ap- 
plied to the individual patient. Composite 
isodose curves represent a reasonably ac- 
curate demonstration of radiation dosage 
in one plane. However, radiation distri- 
bution in a patient is a three dimensional 
phenomenon, and further information 
would be desirable about radiation intens- 
ity outside the plane containing the central 
axis of the beams of radiation. The effects 
of bone and variation in soft tissue density 
also represent uncertainties which limit 
the accuracy of a conventional plot." A 
more comprehensive procedure is needed 
to resolve these uncertainties, but at the 
present time, none is available. 


SUMMARY 


1. Criteria are stated for determining 
the adequacy of methods for tumor dose 
determinations. 

2. Three methods for determining dose 
distribution are described and discussed. 

3. The inadequacy of central axis tumor 
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dose estimation is stressed. 

4. Two more adequate methods for de- 
termining complete radiation distribution 
are described and discussed. 

5. Suggestions are given for simplifica- 
tion of procedures in the small department. 


Robert J. Bloor, M.D. 
Strong Memorial Hospital 
Rochester 20, New York 
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DISCUSSION 


Dr. JessHitt Love, Louisville, Kentucky. 
There have been many occasions during the 
past few years that I have heard many of our 
colleagues and general practitioners of radiology 
say—‘‘Case planning and cross section diagrams 
are important, but I do not have time for such 
things.” It is my belief that if anyone attempts 
radiation therapy, he should avail himself of 
some method of dose estimation, dose calcula- 
tion, treatment planning and dose distribution. 
Every patient who deserves treatment de- 
serves some detailed attempt at dose planning 
and dose estimation. Malignant disease can- 
not be treated by a dosage table and the days of 
“hit or miss” therapy are past. 

This paper today by Dr. Bloor has explained 
and clarified a method of dosimetry. It offers 
simpler and quicker plotting of the dose dis- 
tribution; however, the point of overlap of two 
isodose curves often looks very confusing but 
attention and experience will speed the summa- 
tion at various points. In some treatment cen- 
ters this work is carried out by a computist. 
Every therapist, however, would benefit by 
manipulating his own isodose curves and plan- 
ning various approaches and visualizing how it 
is possible to shape the contour of the summa- 
tion isodose curve to fit the tumor area by mov- 
ing the approach or weighting one of the beams 
on one side of the patient. It is important that 
one “‘sees or visualizes” the summation curves 
in three dimension volumes rather than in a 
plane. The value of estimating the tumor dose 
is appreciated when one evaluates what has 
been done at the end of the therapy schedule. 

Patient management should consist of a care- 
ful history, staging of the clinical disease and 
planning the dosimetry to fit each individual 
case. The regimen, of course, can be changed 
at any time to fit the response of the disease 
while the patient is under treatment. 

Such papers as the one today certainly help 
stimulate the interest in case planning to shape 
the course of treatment and management and 
then referring to the original plan at the end of 
therapy in order to actually determine the tu- 
mor dose delivered. This method is far more ac- 
curate than the common practice of directing 
the beam by guess and by sight and estimating 
the dose delivered by some “‘rule of thumb.” 

I would like to ask Dr. Bloor if he uses the 
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same set of curves for various anatomical 
levels. Secondly, is absolute accuracy necessary? 
Third, it would be interesting if he would tell 
us the source from which he obtained his isodose 
curves. 


Dr. Bioor (closing). I wish to thank Dr, 
Love for discussing this paper and for his com- 
ments. He has raised several questions which | 
will answer as best I can. 

We do use the same curves for different an- 
atomical levels. I presume that Dr. Love was 
referring to the fact that, at different levels in 
the body, there will be different degrees of 
bone absorption and air transmission as in the 
lungs. The presence of bone or air spaces will 
certainly modify the radiation distribution ob- 
tained from the standard curves. The amount 
of this modification is something that cannot be 
accurately determined on the basis of our pres- 
ent knowledge. However, to me, the important 
point to remember is that in treatment of the 
same body area in different patients, the same 
inconstancies in absorption will exist. Thus, 
while the values obtained from these calcula- 
tions may not be true in an absolute sense, the 
inaccuracies will be similar in each patient, and 
the actual dosage calculated will be sufficiently 
accurate for comparative purposes. I believe 
that this partially answers the second question 
as well. While absolute accuracy would be de- 
sirable, and I feel that a great deal more infor- 
mation is needed regarding the effect of bone 
and air spaces on dose distribution, certainly a 
complete isodose plot based on the assumption 
of a homogeneous patient will give much more 
satisfactory information than can be obtained 
otherwise. 

The third question concerned the source of 
our isodose curves. The curves that we are us- 
ing were obtained from data which was very 
kindly furnished by Mr. Reinhard, the Radia- 
tion Physicist at Roswell Park Memorial Insti- 
tute in Buffalo. Since the time that this paper 
was originally prepared, this information of 
Mr. Reinhard’s has become generally available 
through the activity of E. Dale Trout of the 
General Electric X-Ray Corporation. For the 
first time in this country, isodose curves for a 
variety of filtrations, distances, and port sizes 
are now easily available to any radiologist, in 
this General Electric X-Ray Corporation set 
of curves. 
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A STUDY OF RADIATION DOSIMETRY IN THE 
TREATMENT OF CERVICAL CANCER *} 


By GEORGE C. LEWIS, Jr., M.D., RICHARD H. CHAMBERLAIN, M.D., 
JOHN HALE, M.S., avd FRANKLIN L. PAYNE, M.D. 


PHILADELPHIA, PENNSYLVANIA 


EPORTED results indicate that the 
survival rates following radiation ther- 
apy for cervical cancer have undergone 
steady improvement.?*:* At the Hospital of 
the University of Pennsylvania the ap- 
parent recovery rate has risen from 28 per 
cent to 46 per cent. The latter figure was 
attained at the cost of severe postirradia- 
tion complications in 14 per cent of the 
survivors.! These consisted of one death, 
several fistulas, bilateral ureteral occlu- 
sions, intestinal stenoses requiring resection 
or diversion operations, and massive tissue 
necrosis to be followed by complete vaginal 
closure. Careful study failed to explain 
these reactions because of inadequate data 
as to both the physical factors and the 
technical accuracy of the irradiation. The 
study did suggest indictment of the radium 
fraction. Of a group of patients who re- 
ceived about the same external irradiation 
the incidence of complications was more 
than doubled when the radium dosage 
reached or exceeded 5,000 milligram hours. 
Furthermore, through a failure to obtain 
roentgenograms of radium _ placements 
many malplacements were probably over- 
looked. One of the first roentgenographic 
studies (Fig. 1) demonstrated the potential- 
ities for heavy damage to the rectum from 
marked displacement of the colpostat. 
For these reasons a special program was 
instituted in an attempt to accurately 
evaluate radiation therapy in terms of 
tumor destruction and normal tissue re- 
sponse. This program includes careful pre- 
therapy evaluation, controlled external 
Irradiation, integrated radium source ther- 
apy and detailed long term follow-up study. 
In the preliminary evaluation, the extent 


of the tumor is determined as accurately 
as possible. A complete study of the con- 
tiguous structures by endoscopic and roent- 
genographic means is conducted. Roentgen 
irradiation precedes radium therapy, and 
its dosage is governed by the physical 
qualities of the radiation, the factors of 
its application, the extent of tumor growth, 
and the anatomic dimensions of the pa- 
tient. The primary aim is an even distribu- 
tion within the parametrium of the maxi- 
mum radiation that the patient’s immediate 
local tissue reaction and general response 
will permit. At its completion the tissue 
dosage is estimated and the radium fraction 
is planned to integrate with this accom- 
plishment. The achievement of radium do- 
simetry offered a major problem primarily 
because of the difficulties in accurately 
establishing the spatial relationship of 
radium sources and surrounding structures. 
The precision of these dosage calculations 
depends upon exact localization of both the 
elements and the pelvic viscera through 
visualization and careful measurement of 
their geometric relationships. Spatial dis- 
tribution of radium sources has been stud- 
ied previously, often without consideration 
of adjacent structures.* Orthographic 
pelvimetry, as described by Hodges and 
Nichols,*? seems to offer promise in the 
calculation of complex dosage problems. 
Nichols and Carpender® have reported its 
successful application in the reconstruction 
of radium needle placements for cervical 
cancer. 

Hodges and Nichols’ equipment, consist- 
ing of a roentgenographic table and panto- 
graph, was adapted to this study, with 
some changes in construction but without 


; * This project is supported in part by a research grant from the National Cancer Institute of the National Institutes of Health, 
United States Public Health Service, and in part by the Gynecean Institute of Gynecological Research of the University of Pennsylvania. 
t Presented at the Thirty-fifth Annual Meeting, American Radium Society, St. Louis, Mo., April 20-22, 1953. 
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Fic. 1. Radium application (modified Paris) with 
colpostat displaced toward the rectum. 


alteration of the basic physical principles. 
The roentgenographic table, end and side 
views of which are shown in Figures 2 and 
3, is used for all roentgenograms during 
the study. The arrangement of the tube 
holders and cassettes for the production 
of anteroposterior and lateral exposures 
is demonstrated diagrammatically in Figure 
4. The roentgen tube may be removed and 
accurately replaced by use of matched ta- 
pered pins and holes in cast aluminum 
mounts that are firmly attached to the 
table. The cassette holders and Bucky 
trays are mounted on the table at right 
angles to each other. The tube target dis- 
tance is fixed at 36 inches. The centers of 
the beams which produce the exposures 
cross at right angles, and strike the films at 
exact right angles, at a point which is local- 
ized by lead markers imbedded in the table 
cover. Lines projected through the images 
of these lead guide marks cross at the point 
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of intersection of the central beam and the 
film. Thus, the pelvis is converted into a 
geometric system in which the intersection 
of the central rays represents the zero 
point for x, y, and z axes. The horizontal 
central beam represents the x axis; the 
vertical central beam, the z axis; the y 
axis, not seen in this diagram, is horizontal 
and parallel to the planes of the antero- 
posterior and lateral roentgenograms. Due 
to the construction of the table the center 
of the horizontal beam (the x axis) is H cm. 
(14 cm.) from the anteroposterior roent- 
genogram. The center of the vertical beam 
(z axis) is VY cm. (28.3 cm.) from the lateral 
roentgenogram. The y axis is H cm. (14 cm, 
from the anteroposterior roentgenogram 
and V cm. (28.3 cm.) from the lateral roent- 
genogram. The production of the roent- 
genograms can best be understood by a 
study of Figure 5. Lines 7 and 2 are in the 
same plane while line 3 is Y cm. from the 
lateral film, and line z is H cm. from the 
anteroposterior films. The images must be 
reduced to their actual size before the 
original positions of the objects are recon- 
structed. This is done by utilizing Hodges 
and Nichols’ pantograph which is _illus- 
trated in Figure 6. This produces drawings 
which represent the true dimension and 
relationship of the images that lie in two 
planes at right angles to each other. Thus, 
the proximity of the radium to any point 
within the pelvis may be calculated by 
reference to the geometric zero point and 
the x, y, and z axes. This reconstruction 
of the spatial relationship of objects per- 
mits the calculation of radiation dosages by 
use of the Quimby! tables for linear radium 
sources. By checking the accuracy of this 
technique in phantoms, it has been found 
that a maximum error of about 3 per cent 
is introduced into the final dosage calcula- 
tions. 

This physical accuracy does not alone 
insure success of the technique. Equally 
important is the visualization of all the 
vital pelvic structures. Major viscera which 
must be seen are the bladder, the lower 
ureters, the rectum, and rectosigmoid. Dos- 
age calculations for the sigmoid are imprac- 
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Fic. 2. Special roentgenographic table; end view. 


tical because of its motility. 

The technique now utilized to visualize 
these structures is as follows: (1) Prior to 
radium placement, radiopaque catheters 
are placed in the ureters. (2) An individual- 
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Fic. 4. Schematic cross section of roentgenographic 
table. The relationship of cassette holders and 
Fic. 3. Special roentgenographic table; side view. tube mounts is demonstrated. 
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Fic. 5. Diagram illustrating the production of images by the orthographic method. 


Fic. 6, Pantograph (Hodges and Nichols). 


ized previously planned radium applica- 
tion is carried out under anesthesia. (3) 
A series of 10 by 12 inch roentgenograms 
are made using the orthographic tech- 
nique: (a) (Fig. 7) an anteroposterior roent- 
genogram after filling the bladder with 50 
cc. of Io per cent neo-iopax;* (b) the blad- 
der is emptied to permit clearer visualiza- 
tion of the ureteral catheters and a lateral 
exposure is completed (Fig. 8); (c) the 
bladder is then filled with 40 to 50 cc. of 
25 per cent neo-iopax and the rectum with 
150 cc. of 2.5 per cent suspension of barium 
sulfate (Fig. 9). A second lateral film is 
exposed. The bladder is emptied and an 
anteroposterior roentgenogram is obtained 
to complete the series (Fig. 10). Prior to 
taking the last anteroposterior view, a 
lateral stereoscopic pair of roentgenograms 
is made without using the orthographic 
technique. Because the relation of the 
posterior wall of the bladder to the vaginal 
radium is obscure in the conventional ex- 
posures a special view is taken in the sitting 


* Kindly supplied through the generosity of the Schering 
Company. 
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Fic. 7. Anteroposterior roentgenogram of the pelvis. The bladder contains neo-iopax. The course of the 
ureters is outlined by radiopaque catheters. A metal skin clip marks the cervix. 


Fic. 8. Lateral roentgenogram of the pelvis. The bladder has been emptied to 
permit visualization of the ureteral catheters. 
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Fic. 9. The second lateral exposure is made with neo-iopax in the 
bladder and barium suspension in the colon. 


Fic. 10. The final anteroposterior roentgenogram outlines the rectum and sigmoid colon. 
The neo-iopax is drained from the bladder prior to this exposure. 
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Fic. 11. Diagram illustrating the sitting position 
utilized to outline the posterior bladder surface. 
The greater trochanters are centered above the 


film. 


position as shown by Figure 11. The rectum 
is lavaged free of barium and 50 cc. of 25 
per cent neo-iopax is placed in the bladder 
before exposing the film. The resulting 
roentgenogram, shown in Figure 12, de- 
picts a frequent finding: marked overlap- 
ping of the lateral margins of the bladder 
about the sides of the radium placed in 
lateral vaginal fornices. Calculations have 
shown that these lateral areas may be 
crucial in radiation therapy. 

Although the technique of orthographic 
pelvimetry permits three dimensional iso- 
dose determinations, time limitations im- 
posed by the calculations involved make it 
necessary at present to select certain points, 
zones, or volumes for therapy control. 
The radiation dosage is vitally important 
not only to actual and potential cancer 
bearing tissues but also to the contiguous 
structures. The need to consider both tu- 
mor destruction and preservation of normal 
tissue has been emphasized by Tod and 
Meredith" and by Tod.” Their points A 


Fic. 12. The relationship of the vaginal radium sources to the bladder is shown by this roentgenogram 
made in the sitting position. Note the saddlebag appearance of the bladder. 
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Fic. 13. Lateral displacement of the intrauterine tandem (modified Manchester technique). 


and B appear most useful, in ‘defining 
tumor therapy when therapeutic data for 
different institutions are to be compared. 
While many difficulties arise in the clinical 
application of these points because of alter- 
ation of normal tissue dimensions by tumor, 
vaginal stenosis, or packing, they may still 
be considered valuable as physically defined 
but not anatomic locations. These limited 
points should not serve as the sole basis for 
the control of radiation that is spread 
throughout the pelvis. The technique de- 
scribed herewith permits the determination 
of dosage from radium sources to many crit- 
ical points along the lower bowel, the 
bladder, and ureters, any one of which 
may be found to receive excessive irradia- 
tion. Thus, the sum of gamma and roentgen 
radiation to be delivered to these points 
must be balanced against that which is 
to be administered to the tumor areas. 
If the radium application causes an im- 
balance in the direction of normal tissue 
damage, revision of the planned therapy is 
indicated. Figure 13 illustrates such a 


case. Tumor bearing structures in the left 
side of the parametrium would have re- 
ceived inadequate radiation while the right 
ureter and right side of the bladder would 
have been overtreated, due to marked lat- 
eral displacement of the canal sources. The 
orthographic roentgenograms thus permit 
the therapist to visualize the malpositions 
that lead to defective radiation distribution 
and guide him in carrying out the proper 
corrective measures. Thus far, over half the 
radium applications have required some al- 
teration to correct imbalances. 

The use of the orthographic technique 
permits the integration of roentgen and 
gamma irradiation to form an accurate 
basis for correlation during the follow-up 
study. The final step in the program, the 
postirradiation evaluation, permits the de- 
tection of even minimal changes. For the 
first year the usual history and gynecologic 
examination is repeated at monthly inter- 
vals. Every three months, cystoscopic, uro- 
graphic and proctoscopic examinations 
with barium enema visualization of the 
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colon are carried out even though the pa- 
tient may be asymptomatic. During the 
later years intervals between the examina- 
tions are lengthened to six months. In this 
manner, the tissues to which calculated 
therapy has been administered are sub- 
jected to a thorough search for evidence of 
recurrent neoplasm or untoward reaction 
to radiation. 


SUMMARY 


At the Hospital of the University of Penn- 
sylvania the five year survival rate of 46 
per cent following radiation therapy for 
cervical carcinoma was accompanied by a 
serious complication rate of 14 per cent. 
Search for the faults proved fruitless be- 
cause of the lack of information concerning 
tissue dosage both to tumor bearing areas 
and to contiguous structures. A program 
was instituted, by use of visualization, or- 
thographic and pantographic techniques, 
to calculate depth dosage to both tumor 
and normal structures and to correlate this 
information with subsequent tumor de- 
struction and normal tissue response in 
each patient. The mechanics of this pro- 
gram are described but the ultimate re- 
sults, as to survival and complications, 
must await detailed long term follow-up 
study. 


George C. Lewis, Jr., M.D. 
3400 Spruce St. 
Philadelphia 4, Pennsylvania 
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DISCUSSION 


MicHet Ter-Pocosstan, Pu.D., St. Louis, 
Missouri. I consider it a great privilege to be 
invited to discuss this paper presented by Dr. 
Payne. It is indeed a pleasure for me, a physi- 
cist, to discuss this excellent work presented by 
a physician, on a direct application of radiation 
physics to therapy. This situation exemplifies 
how fast this border between medicine and 
mathematical sciences fades away, or rather 
how broad becomes this overlapping area where 
physicians juggle with exponentials and where 
physicists do not mistake an obturator node for 
the component of a photographic shutter. 

The project undertaken by Dr. Payne and 
his co-workers is of paramount importance in 
the radiation treatment of cancer of the cervix. 
This undertaking is a typical example of the 
modern tendency in this type of therapy, which 
is not any more the drive to deliver the highest 
dose of radiation to the largest volume of tissues 
but rather a concern over achieving this result 
with minimal damage to the, unfortunately, 
highly radiosensitive organs contained in the 
treated area, 
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The two tables presented by Dr. Payne at 
the beginning of his paper are a striking justi- 
fication of the desirability of this project which 
he and his co-workers have undertaken. On the 
one hand, we have the five year survival rates 
obtained at the Hospital of the University of 
Pennsylvania; these results are excellent. I was 
particularly impressed by the very high per- 
centage of survivals in Stages 11 and tv. On 
the other hand, we have the dear price paid for 
this 45 per cent survival rate, that is 50 per 
cent of significant complications. A correlation 
between these results and the amount of radia- 
tion delivered is definitely in order. 

The first step described by Dr. Payne is an 
attempt to answer the important question of 
radium therapy of carcinoma of the cervix. Just 
how much radiation is delivered to various 
points within the pelvis? 

Dr. Payne’s solution of this problem is 
mathematical: It consists, first, in determining 
the exact relationship between the points of 
interest and the radium. Secondly, with the 
help of this information, in determining the 
dose of radiation received by these points. 

Both of these steps should lead to the exact 
solution of the problem. The use of ortho- 
graphic pelvimetry, as described by Hodges 
and Nichols for the determination of the rela- 
tive position of the radium and various organs 
previously opacified by the use of contrast 
medium, is undoubtedly geometrically correct 
and leads to a good approximation of a three 
dimensional reconstruction of the pelvis con- 
taining the radium. Once the distances between 
the radium sources and the various points of 
interest are thus calculated, an accurate deter- 
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mination of the dose of radiation contributed 
by each one of the sources is easily computed 
through the use of Quimby’s radium dosage 
table. 

My only comment on this method is that of a 
lazy man. It sounds very time consuming. It 
seems to me that this dosage determination 
should be applied to every patient treated 
with radium. I know that in our institution 
this would not be practical because of the time 
involved. The question which comes next to 
my mind is: Could not the results sought by 
Dr. Payne be obtained with a lesser invest- 
ment of time? 

It seems to me that the direct measurement 
of these doses would lead to results at least as 
accurate as those obtained by three dimen- 
sional reconstruction. It is true that the lower 
bowel is hardly accessible to direct measure- 
ments. However, in most radium distributions 
the highest dose will be found in a very access- 
ible region of the rectum; in addition, the posi- 
tion of the upper sigmoid is so variable that an 
accurate dosage measurement in this case is 
meaningless. 

I should like to add to this discussion that I 
am particularly in agreement with Dr. Payne 
that all these radiation dosage measurements 
are of value only if the position of the radium 
remains reasonably constant with respect to 
the surrounding organs. Even a minor shift of 
the radium sources may create a high undesir- 
able “thot spot.” 

I am sorry that the results of the measure- 
ments performed by Dr. Payne are not yet 
available. I hope that we shall see them in the 
not too distant future. 
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ELEVATION OF CIRCULATING BLOOD HISTAMINE 
IN PATIENTS UNDERGOING DEEP 
ROENTGEN THERAPY*+ 


By E, C. LASSER, M.D.,{ and K. W. STENSTROM, Pu.D. 


BUFFALO, NEW YORK AND MINNEAPOLIS, MINNESOTA 


TWO previous papers the authors 
have indicated the relation between the 
absolute basal eosinophil count, adrenal 
cortical function, and the development of 
symptoms of radiation sickness in a homo- 
geneous group of patients undergoing deep 
external radiation therapy for carcinoma of 
the cervix. Briefly, in an average thirty day 
treatment period, adrenal cortical function 
was found to be successively depressed up 
to a ten to fourteen day period at which 
time a gradual return to normal was begun. 
The basal absolute eosinophil count, and 
the symptom index (of radiation sickness) 
showed somewhat parallel changes, begin- 
ning to rise at about the tenth to fourteenth 
day of treatment and reaching a maximum 
at twenty to twenty-four days, followed by 
a return towards normal after this period. 

It has been suspected, for many years, 
that radiation sickness was in some way 
linked with the liberation of tissue de- 
composition products acting as a general 
intoxicant. Ellinger! has pointed out, in the 
light of recent investigative knowledge, 
why histamine-like substances, or hista- 
mine itself, should be regarded as the toxic 
agent. Others have done likewise.* Segal? in 
several isolated determinations, has shown 
a rise in blood histamine values in some pa- 
tients undergoing deep roentgen therapy. 

The present study was undertaken to de- 
termine the relationship, if any, between 
the absolute basal eosinophil count, radi- 
ation sickness, and the circulating blood 
histamine. 


METHODS 


The absolute basal eosinophil counts and the 
symptom indexes were computed according to 


the methods outlined in the previous reports.’ 
Twenty-one patients were included in the pres- 
ent study. As in the past, all determinations 
were carried out on patients receiving deep 
external roentgen therapy for carcinoma of the 
cervix. These patients constitute a somewhat 
homogeneous group for study, since there is a 
similarity in the quality, site, and schedule of 
irradiation they receive. 

The basal histamine content of the blood was 
estimated according to Code’s ? modification of 
the method of Barsoum and Gaddum. Follow- 
ing extraction of the histamine component from 
a sample of whole blood, biological assay was 
carried out. This was done by matching con- 
tractions of guinea-pig terminal ileum su- 
spended in Tyrode’s solution upon addition of 
an unknown sample and upon addition of vary- 
ing doses of a standard concentration of hista- 
mine. Contractions produced by the unknown 
blood samples falling between two known con- 
traction waves 0.02 microgram per milliliter 
apart in value were estimated according to the 
heights of the respective contraction waves. 


RESULTS 

As in the previous reports, mean values 
for the three factors under study were com- 
puted for the entire group in successive 
five day intervals throughout the course of 
therapy. The number of determinations 
entering into each of these mean values and 
their numerical representations are pro- 
duced in Chart 1. Graph 1 shows the graphic 
depiction of these values. 

It will be noted that the absolute basal 
eosinophil curve and the symptom index 
curve show little variation over those previ- 
ously reported. 

As may be seen in Chart 1 and Graph 1, the 
histamine level is above normal range 


* From the Department of Radiology, Division of Radiation Therapy, University of Minnesota Medical School, Minneapolis, Mine 


nesota, 


Supported in part by the Atomic Energy Commission Contract AT-(11-1)-232. 
t At present, Associate Chief Cancer Research Roentgenologist, Roswell Park Memorial Institute, Buffalo, New York, 
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throughout the treatment period. The level 
of circulating blood histamine is actually 
higher in the first four treatment days than 
in any other period of the therapy. After 
the initial drop there is relatively little 
change in the histamine level in spite of the 
gradual rise in the other two curves toward 
the end of therapy. 

The normal blood histamine level is re- 
ported as varying from 0.01 microgram per 
milliliter to 0.08 microgram per milliliter 


and averaging about 0.04 microgram per 
milliliter." Values above 0.10 micro- 
gram per milliliter are almost always re- 
garded as abnormal. 


COMMENT 


Code,’ in 1937, showed that in man, 70- 
100 per cent of the histamine extractable 
from whole blood was contained in the 
buffy coat layer of centrifuged unclotted 
blood. He concluded that the granular 
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leukocytes are the main source of histamine 
in blood. Valentine, Pearce and Lawrence™ 
found the average blood histamine value 
in chronic myelogenous leukemia to be 4.14 
micrograms per milliliter. Randolph and 
Rackemann," studying 9 patients with 
typical bronchial asthma, found the aver- 
age histamine level at the height of attack 
to be 0.08 microgram per milliliter as com- 
pared to an average of 0.05 microgram per 
milliliter when free of attacks. 

Our own study confirms the fact that 
elevated blood histamine levels are present 
in patients undergoing deep roentgen ther- 
apy. The slight fall in the histamine level 
in the five to nine day period may be re- 
lated to the depression in the total granu- 
locyte count encountered in these patients 
at about that period. 

Other investigators have found that there 
is no constant relationship between the 
number of eosinophils in the peripheral 
blood and the levels of blood histamine.!!4 
This has likewise been true in our cases. 

It is worth while noting that there were 
differences in the symptom curves and his- 
tamine levels when the group of patients 
under study were broken down into pre- 
menopausal and postmenopausal catego- 
ries. As in the authors’ previous studies,”'® 
the symptom index was considerably higher 
for the postmenopausal patients than for 
the premenopausal group and likewise the 
blood histamine level was slightly higher 
for each treatment period in the postmeno- 
pausal group than in the premenopausal 
patients. If an elevation of blood histamine 
is actually etiologically related to the pro- 
duction of symptoms in radiation sickness 
(not yet proved), it is interesting to specu- 
late on the possible neutralizing effects of 
estrogen in the premenopausal group. 
Principe and Innocent," for example, have 
shown that the addition of a water soluble 
synthetic estrogen (hydroestryl) abolishes 
the contractions of isolated guinea-pig in- 
testine produced by histamine. Also Gra- 
ham and Graham’ have shown a diminished 
vulnerability of female Swiss mice to 400 r 
total body irradiation when given estrodial 
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benzoate or estrone before exposure. Stil- 
bestrol was inert in protective action in 
comparison to the natural estrogens. 


CONCLUSION 


1. Elevated blood histamine levels are 
present in a group of patients undergoing 
deep external roentgen therapy for carci- 
noma of the cervix. 

2. The blood histamine level in these 
patients, while consistently elevated, does 
not appear to vary in proportion to the 
changes in the absolute eosinophil count or 
symptom index. 


K. W. Stenstrom, Ph.D. 

University of Minnesota 
Medical School 

Minneapolis 14, Minnesota 


Acknowledgment is made to Miss Virginia Betlach 
who carried out the histamine determinations. 
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AN UNUSUAL RADIUM INCIDENT IN NOTTINGHAM 


By F. H. CROSS, M.B., Cu.B., B.Sc., D.P.H., D.M.R., and G. HUNNINGS, M.S.R.T. 
Hogarth Radiotherapy Centre, General Hospital 
NOTTINGHAM, ENGLAND 


THE INCIDENT 


—- and disturbing radium inci- 
dent occurred early one Sunday morn- 
ing in September, 1949, at the Nottingham 
General Hospital. A 25 milligram needle, 
after removal from a rubber vaginal ovoid, 
was placed along with some other needles 
in a small dish of water on a gas-ring to be 
cleaned by boiling. The nurse in charge was 
called away to attend to a patient, and the 
water in the dish was boiled ‘‘almost com- 
pletely away.” When the nurse returned, 
she removed the dish from the gas-ring, and 
placed the needles in a lead carrying block 
and then discovered that the 25 mg. needle 
was missing. The needle was eventually dis- 
covered on the floor and placed with the 
others in the lead block with only the eyelet 
protruding. It was some thirty hours after 
this incident, that is, on Monday morning, 
that the needle was sent to the Radium 
Department to be put away in the radium 
safe. Routine inspection of the needles at 
this time revealed that the conical point of 
the 25 mg. needle was missing. A series of 
radioautographs of the needle made on 
dental films suggested that most of the 
radium element had disappeared from the 
container. As the needle was known to be 
of the directly loaded type, there was no 
possibility of the radium still being intact 
inside gold cells. Further investigation led 
to the discovery that the radium salt was 
scattered about in a corridor and clinical 
room attached to the ward, where the 
needle had been boiled the previous day. 
The corridor was a communicating 
bridge, built over a staircase, joining two 
rooms, one of which was the ward sisters’ 
sitting room and the other of which was a 
clinical room. The gas-ring used to sterilize 
the radium needles was situated in the cor- 
ridor (Fig. 1). The clinical room and ward 
had been used by a large number of people 


since the incident, so that the spread of 
radioactive contamination elsewhere in the 
hospital presented a grave problem. 


DECONTAMINATION MEASURES 


The first and most obvious measure 
undertaken was the evacuation from the 
grossly contaminated area of all personnel, 
including patients. Fortunately, this could 
be done with a minimum interference with 
the rest of the hospital, as the radiotherapy 
wards were in the old isolation block which 
was joined to the hospital by a single 
bridge built over the street. The windows 
in the clinical room were opened wide to 
achieve dispersal of radon. The next step 
was to prevent the spread of contamina- 


Fic. 1. Corridor and window frames, partly demol- 
ished, where the incident occurred. 
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Fic. 2. The protective garments worn by workers 
during the decontamination work consisted of res- 
pirators, boiler suits, rubber boots and gloves. 


tion, and clear up active material that had 
been carried about on shoes and clothing. 
To this end, several days were spent tour- 
ing the hospital with a Geiger-Miiller 
counter and collecting and condemning 
contaminated shoes, clothing, carpets, etc. 
Once all these articles were collected to- 
gether, it was felt that there was little 
further danger of spreading radioactive ma- 
terial about the hospital and it was possible 
to return to the problem of cleaning the 
grossly contaminated area. The dangers of 
inhalation, ingestion and dissemination of 
active material from the area necessitated 
the workers wearing respirators (civilian 
duty type), boiler suits, rubber boots and 
gloves (Fig. 2). These protective garments 
were donned prior to entering the contami- 
nated area and removed before leaving it. 
Only in this way could personnel be fully 
protected and the further spread of active 
material prevented. It says much for the 
success of these measures that during the 
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lengthy process of cleaning the grossly con- 
taminated area, the attempt to keep the 
contamination strictly localized was com- 
pletely successful. 

During the cleaning of the contaminated 
area, a strict inspection of personnel work- 
ing in the region was maintained. Before 
going away from the site, all workers were 
monitored with a Geiger counter, special 
attention being given to finger nails, hair 
and shoes. In addition to this routine which 
was repeated several times daily, regular 
blood counts, breath tests and estimates of 
body content of radioactivity were ar- 
ranged from time to time. One nurse who 
was being monitored with a counter against 
the chest to determine if any activity was 
present in the lungs, showed an alarming 
counting rate. Eventually, it was dis- 
covered that she was wearing a large lumi- 
nous watch in her breast pocket. When this 
was removed, the counting rate dropped to 
normal background. 

The clearance of the site necessitated the 
demolition of the small corridor where the 
incident had taken place. The staircase 
over which the corridor was built was 
boarded off to prevent the spread of con. 
tamination to lower floors and the rest of 
the department when the corridor was 
demolished. The work also required the re- 
moval of articles of furniture, sinks, floors 
and all strippable surfaces, such as paint on 
walls in the two rooms at either end of the 
corridor. Among the articles we had to dis- 
pose of were an easy-chair, a floor polisher. 
a table, trays, crockery, carpets, a waste- 
paper basket, a coal scuttle, a wash bowl, a 
kettle, curtains, blinds, weighing scales, 
books, etc. These were just a few of the 
articles we disposed of and give some idea of 
the scale of the destruction needed to clear 
away contamination. 

When the grossly contaminated areas 
had been cleared, it was discovered that air 
borne contamination had spread through 
air vents into ceiling cavities. This arose 
from dispersal of active material in the 
early stages of the incident and during dem- 
olition work. The clearance of the ceiling 
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Fic. 3. Clearance of the ceiling cavities involved working with a Geiger counter to measure the level of ac- 
tivity as the contaminated rubble was removed. The figure also shows the vacuum cleaner that was used to 


collect active dust. 


cavities necessitated the removal of a large 
quantity of building rubble left by work- 
men engaged on previous roof repairs, and 
added greatly to the physical labor in- 
volved (Fig. 3 and 4). 

Grossly contaminated material was 
dumped in zinc troughs and the top con- 
creted over. Less active material was 
placed in 1 cwt. sugar sacks composed of 
eight layers of paper (Fig. 5). The whole lot 
was placed in a courtyard outside the ward 
to await final disposal in some safe place. 
This proved to be not easy, as it was neces- 
sary to await agreement being reached be- 
tween various interested Government de- 
partments. The first suggestion that the 
material should be dumped in the deep sea 
beyond the Continental Shelf was frowned 
on by the Ministry of Agriculture and 
Fisheries. 


The contaminated material was finally 
disposed of by dumping down a disused 
mine shaft goo yards deep. The shaft was 
situated well away from any used mine 
workings. 

In attempting to restore the rooms to a 
condition where they could be used in 
safety in future, three hazards were borne 
in mind: 

(1) External irradiation of the body by 
beta and gamma rays from residual radium. 

(2) Internal irradiation from inhaled 
radioactive dust. 

(3) Internal irradiation from inhalation 
of radon emitted from residual radium. 

Accordingly, demolition was continued 
until tests indicated that the remaining ac- 
tivity was below Io micrograms per room, 
which was regarded as permissible. As an 
additional precaution, the ceiling cavities 
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Fic. 4. General view of roof and scaffolding erected 
to lower contaminated material to the ground. 


were sprayed with paint to seal any remain- 
ing active dust in position and prevent any 
further spread of air borne contamination. 
One of the most useful instruments in re- 
moving active dust was a vacuum cleaner 
which was used extensively during demolli- 
tion and cleaning operations and subse- 
quently dumped with the other active ma- 
terial down the mine shaft. 

Several months elapsed before the re- 
sidual activity was down to a satisfactory 
level and rebuilding could begin. It was dif- 
ficult to estimate accurately the total 
amount of radium recovered. There was 
the uncertainty of such factors as deciding 
how much radon had been given off and 
how much could be assumed to be still 
occluded in the radium salt. Without an 
accurate assessment of the degree of equi- 
librium existing between radium and its 
disintegration products, quantitative meas- 
urements tend to be somewhat arbitrary. 
Also it was known that some radium salt 
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went down the drains when the floor was 
washed just after the incident and before 
the discovery of loss was made. Since no 
activity was detected at the sewage dis- 
posal plant it was adjudged that the 
radium was caught in the drains. It was 
estimated that approximately 50 per cent 
of the radium had been recovered in the de- 
contamination work and disposed of down 
the mine shaft. 

After disposal of this material, final tests 
were made by the National Physical Labo- 
ratory to determine whether personnel had 
inhaled or ingested radium in quantities 
which might prove to be injurious. These 
tests indicated levels which, on the basis of 
existing knowledge about the effects of 
radium, should not lead to injury of any of 
the persons involved in the incident. 


CONCLUSIONS 


One of the most important issues arising 
from the incident is, of course, the precise 
reason why the radium container should 
have broken in the first place. The break- 
age took the form of an explosive rupture 
as a considerable quantity of radium salt 
was found deposited on ledges on a window 
frame several feet above the gas-ring on 
which the needle had been sterilized. To 
assume that the needle had been boiled dry 
and overheated to the extent that the gold 
solder joint had melted is an oversimplifi- 
cation of the facts. The other needles that 
were being boiled in the pot at the same 
time showed no signs of having been over- 
heated. It is difficult to believe that one 
needle in a group can be so overheated as 
to explode and the other needles show no 
signs of damage at all. Any adequate ex- 
planation of this incident must take ac- 
count of the following facts: 

(1) The container was an old needle of 
the directly loaded type, and it may be that 
the radium salt was loaded in a damp con- 
dition. Gamma-ray bombardment may re- 
sult in the dissociation of the water mole- 
cule producing hydrogen and oxygen, 
which in addition to helium forming from 
alpha particles, would tend to build up 
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Fic. 5. General view of zinc troughs, dust bins, and paper sacks awaiting disposal down the mine shaft. The 
troughs and dust bins containing grossly contaminated material were concreted over. 


over a period of years a considerable gase- 
ous pressure inside the container. A fairly 
slight overheating of the container could 
possibly cause sufficient increase of pressure 
to rupture the gold soldered joint. 


Fic. 6. Photograph (3) of the ruptured needle 
alongside a needle of the same type and age. The 
break took place at the joint which was made on 
the tapered part of the conical point. 


(2) The joint was not made on the barrel 
of the container as is the practice today, 
but was made on the tapered part of the 
conical point. This would tend to make a 
weak joint from a mechanical point of 
view (Fig. 6). 

(3) The needle had been overheated by 
being allowed to boil dry in 1940. It is pos- 
sible that this incident weakened the joint 
still further, though when the needle was 
submitted to the National Physical Labo- 
ratory, tests indicated that there was no 
leakage of radon through the joint. 

(4) The needle, on being removed from 
the ovoid, was knocked against the side of 
the pot. This may have still further weak- 
ened the joint, so that on being placed in a 
pot of boiling water or on being boiled dry 
and overheated slightly, it may have been 
sufficient to cause the explosive rupture to 
take place. 

Whatever view is taken of the precise 
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cause of this incident, the whole affair sug- 
gests that radium containers of this type 
and age are dangerous, and should be with- 
drawn from use. 

Another conclusion which the incident 
suggests is that whatever method is used to 
sterilize radium needles, adequate safe- 
guards should be taken to prevent the acci- 
dental overheating of radium containers. 


F. H. Cross, M. B. 
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General Hospital 
Nottingham, England 
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THE MECHANISM OF UROKON EXCRETION *+ 
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LINICAL experience with urokon as 

an excretory urographic contrast me- 
dium has indicated that a higher percent- 
age of satisfactory urograms may be ob- 
tained with this medium than was previ- 
ously possible with other media.’ In addi- 
tion, opacification of the gallbladder has 
been noted during clinical urography and 
angiography with this substance. It seems 
desirable, therefore, to study the renal and 
extrarenal mechanisms involved in the ex- 
cretion of urokon in order to explain these 
observations. 


METHODS 


Nineteen adult female mongrel dogs, previ- 
ously perineotomized, and in apparent good 
health, were used in these studies, and all ex- 
periments were conducted on unanesthetized 
animals lying quietly on a table. These experi- 
ments can be divided into two general groups. 

In the first group, studies were carried out to 
show the effect of urokon on the excretion of 
para-aminohippuric acid (hereafter referred to 
as PAH) and inulin, and the concomitant de- 
termination of plasma and urine urokon con- 
centrations permitted determination of urokon 
clearances. 

In twenty-one experiments urokon was ad- 
ministered by a single rapid intravenous injec- 
tion similar to techniques used in clinical radi- 
ology. Inulin and PAH clearances were deter- 
mined prior to and shortly after the intrave- 
nous injection of urokon, in eleven experiments. 
In twenty experiments urokon clearances were 
determined simultaneously with inulin clear- 
ances. It is realized that in the presence of 
rapidly changing plasma concentrations of 
urokon, renal clearance values are question- 
able, but our results in eighteen of these twenty 
experiments were so consistent that it was felt 
advisable to report these data. In seven experi- 
ments, inulin clearances were determined simul- 


taneously with urokon clearances following sub- 
cutaneous administration of small quantities of 
urokon labeled with I". 

In the second group of experiments, urokon 
labeled with I'*' was injected intravenously. 
Urine was collected during the experiment, and 
at the end of an allotted experimental time the 
animals were sacrificed and the presence of 
urokon in various organs was determined by 
appropriate radioactive counting techniques. 
Clearances of both inulin and urokon were 
simultaneously determined in some of these ani- 
mals prior to sacrifice and thus some animals 
contributed information to both groups of ex- 
periments. 

Group. I. Methods. Twenty-one experiments 
designed to study the effect of urokon on PAH 
and inulin excretion were carried out in the fol- 
lowing manner. The animals were given water 
by gastric tube in amounts equivalent to 3 per 
cent of their body weight. An indwelling ureth- 
ral catheter was inserted and urine was col- 
lected in graduated cylinders. This permitted 
measurement of urine flow at five minute inter- 
vals throughout the entire experimental period. 
After a diuresis of at least 0.5 ml. per minute 
was established, a priming dose of para-amino- 
hippuric acid (0.02 gram/kilogram) and inulin 
(0.05 gm./kg.) was given intravenously. A 
sustaining dose of PAH (0.2 gm./kg.) and inulin 
(0.2 gm./kg.) was given subcutaneously in two 
divided doses about fifteen minutes apart. 
Three eleven to fourteen minute urine collec- 
tions were made for PAH and inulin clearances 
and blood samples were taken at the beginning 
and end of each clearance period. At the com- 
pletion of these clearance periods urokon was 
injected intravenously. Beginning five to fifteen 
minutes later, three more eleven to fourteen 
minute urine collections were made, and ap- 
propriately timed blood samples were obtained. 
Results of these experiments are reported as the 
average of these three periods. In some in- 
stances PAH and inulin clearances were de- 
termined twenty-four hours later. 


* From the Mallinckrodt Institute of Radiology and the Department of Surgery, Washington University School of Medicine, St. 
Louis, Missouri. Read before the Association of University Radiologists, Chicago, Illinois, May 24, 1953. 
t Aided in part by a grant-in-aid from the U. S. Public Health Service, No. A-96 (C) to Dr. C. Barber Mueller. 
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In seven experiments, after an intravenous 
priming dose of inulin, a subcutaneous injection 
of inulin and urokon (30 mg./kg.) tagged with 
I'3! was given in divided doses. This permitted 
the establishmént of a constant, low plasma 
urokon concentration without the initial high 
concentration achieved after intravenous in- 
jection. Urokon and inulin clearances were de- 
termined simultaneously twenty minutes fol- 
lowing the second subcutaneous administration. 

PAH¢® and inulin® determinations were made 
on the trichloracetic acid filtrate of plasma.* 
Urokon analyses were performed by three 
methods, each of which gave satisfactory re- 
coveries of known urokon samples. In the 
earliest experiments urokon was determined by 
the chemical analysis of its iodine content. 
Subsequently, analyses were performed by 
either a spectrophotometric method using 
ultraviolet absorption at 238 mu.f or by radioac- 


* Ten per cent trichloracetic acid precipitation of plasma pro- 
teins has been used with the diphenylamine analytical method of 
Rolf et a/.5 for the determination of inulin. The recovery of inulin 
added to plasma to achieve concentrations of Io, 15, and 20 
mg. per cent has averaged 101+6.0 per cent when compared 
to a fructose standard and inulin in water solution. 

t Plasma Urokon Analysis by Iodine Analysis. Deliver 10 ml. of 
trichloracetic filtrate of plasma into 125 ml. Erlenmeyer flask with 
ground glass neck. Add 15 ml. 4 per cent sodium hydroxide and 
follow with 15 ml. 6 per cent potassium permanganate. Attach 
to water cooled condenser and heat in steam bath for eighteen 
hours. After cooling add through the condenser 25 ml. water, 2 
ml. 85 per cent phosphoric acid in 50 ml. beaker. Add excess 10 
per cent sodium bisulfite and then 6 per cent potassium perman- 
ganate until light brown color appears, and immediately dis- 
charge this color with a few drops of sodium bisulfite. Adjust 
volume to 300-350 ml. with distilled water and the pH to 2.3 
with phosphoric acid or sodium hydroxide. Add excess of satur- 
ated bromine water and boil for five minutes after the disappear- 
ance of the bromine color. Add a small crystal of salicylic acid 
and cool to room temperature. Add 1 ml. of starch solution and 4 
ml. Io per cent potassium iodide and titrate with 0.01 N sodium 
thiosulfate. Each milliliter of 0.01 N sodium thiosulfate is equiva- 
lent to 0.322 mg. of Urokon. 

Urine Urokon Analysis by Iodine Analysis. Deliver 10 ml. 
urine to 500 ml. round bottom flask. Add 15 ml. 4 per cent sodium 
hydroxide and 75 ml. potassium permanganate (1:15). Attach 
to water cooled condenser and heat in steam bath for eighteen 
hours. Cool, add 25 ml. water, 10 ml. of dilute sulfuric acid (1-2 
N) and follow with so ml. of water. Add 45 ml. of a 1:5 solution 
of sodium bisulfite; after cooling, add potassium permanganate 
until a yellow color appears, then add sodium bisulfite dropwise 
until the yellow disappears. Now add dropwise a dilute solution 
of potassium permanganate prepared by diluting 1 ml. of the 1:15 
solution with 49 ml. of water, until a faint yellow appears. Add 
1 ml. of starch solution and titrate with 0.02 N silver nitrate with 
vigorous agitation until the green precipitate formed just turns to 
canary yellow. Each milliliter of 0.02 N silver nitrate consumed is 
equivalent to 3.85 mg. of urokon. 

¢ Plasma and Urine Urokon Analysis by Spectrophotometry. 
The absorption spectrum of urokon shows a maximum at wave- 
length of 238 mu. In aqueous solutions Beer’s Law is followed 
and concentrations are proportional to optical density. One milli- 
liter of urine or plasma previously diluted with distilled water is 
placed in a 15 ml. centrifuge tube and to this is added 5 ml. of 0.5 
N sodium hydroxide and 2 ml. of 10 per cent ZnSO, 7H:O. The 
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Fic. 1. Chemical structure of urokon (sodium, 2-4-6 
triido, acetyl amino benzoate). 


tive tracer techniques utilizing urokon labeled 
with I'!, With the latter method the radioac- 
tivity contained in 2 ml. of plasma, and in ap- 
propriately diluted urine samples was deter- 
mined in a well-type scintillation counter with 
an estimated counting error of less than 3 per 
cent. All data are reported as milligrams of 
urokon, not urokon iodine (Fig. 1). 

Group II. Methods. Fight experiments study- 
ing the distribution of injected urokon as a 
function of time were performed. Fasting ani- 
mals were hydrated with water equivalent to 
3 per cent of their body weight. After diuresis 
had been established and the bladder emptied, 
0.5 gram of urokon/kilogram was injected in- 
travenously. This urokon had been previously 
prepared by mixing carrier urokon with 1-2 me. 
of urokon I*!, Urine was collected at half hour 
or hourly intervals. At the end of the experi- 
mental period, the animals were deeply an- 
esthetized with nembutal, 50 ml. of blood was 
withdrawn by intracardiac puncture and the 
animals were then quickly eviscerated. After 
rinsing with water to remove excess blood, each 
organ with its contents was placed in a plastic 
bag. Thyroid, a portion of sartorious muscle 
and spinal fluid were obtained from some ani- 


mixture is centrifuged and the supernatant fluid is read in a spec- 
trophotometer at 238 mp. against a distilled water blank. The ab- 
sorption value of the supernatant fluid obtained from urokon-free 
plasma is subtracted from all plasma determinations. Urine 
blanks prepared in the same manner as the unknown, are deter- 
mined and the absorption value likewise subtracted. The excre- 
tion of uriniferous substances having absorption properties at 
238 mp. depends upon time, and not upon urine volume, so ali- 
quots used for urine blanks must represent dilution of urokon- 
free urine collected over a time period comparable to that of the 
unknown. 


O. O-Na 


Vor. 72, No. 6 


The Mechanism of Urokon Excretion 997 


EXP. 8-U 
= | 10-2-52 
S100 P 
DOG 52-H 
UROKON 2.5 GM/K. 
oO 
| 25- INULIN 304292 a IN. AV.= 25.0 
FF 04294 307 ‘SZ 
35 ML. OF 
z 70 % UROKON 
= 
0304 
2254 
+20° URINE > 
a = a 
- UROKON | 2 
3 
10- 120058 
0 20 40 #60 £80 #4100 120 


MINUTES 


UROKON ANALYSIS - Ip 


Kic. 2. Graphic representation of one experiment in which urine output and para-aminohippuric acid and 
inulin clearances were determined prior to and following the injection of 2.5 grams of urokon per kilogram. 
Following urokon injection, the PAH clearance fell from 100 ml./min. to 33.0 ml./min. The inulin clear- 
ance was unchanged at 25 ml./min. and the urokon clearance was 26.4 ml./min. Urokon analysis was 
carried out by the determination of its iodine concentration (see footnote f). 


mals. The radioactivity contained in_ these 
specimens was measured with a scintillation 
counter at a distance sufficient to obviate 
errors due to differences in specimen size. 
Standardization was effected by appropriate 
dilution of aliquots of the injected radioactive 
compound. It was thus possible to calculate 
the proportion of the injected urokon remain- 
ing in each organ specimen. The data thus ob- 
tained are reported as percentage of the in- 
jected material. 


RESULTS 


1. Toxicity. Of 3 dogs given 5.0 grams 
urokon/kilogram (10 to 20 times the usual 
human dose), 2 died at two and eight hours 
respectively and 1 survived. The signs as- 
sociated with the rapid administration of 
large quantities of urokon were hyperpnea, 
vomiting, defecation, convulsions and col- 
lapse. Autopsy on the 2 animals which died 
revealed a bloody peritoneal effusion in one, 
and no gross anatomical change in the 


other. Grossly and microscopically the kid- 
neys of these 2 animals appeared normal. 
Renal biopsies taken twenty-four to forty- 
eight hours after the infusion of 2.5 gm./kg. 
in 3 animals were microscopically normal. 
All animals survived the administration of 
urokon in quantities of 2.5 gm./kg. or less 
without any apparent signs of toxicity. 

2. Effects of Urokon upon Inulin and 
PAH Clearances. There was no change in 
the inulin clearance (glomerular filtration 
rate) following the intravenous injection of 
urokon in quantities of 2.5 grams or less 
per kilogram. In the 2 animals (57-H and 
56-H) which failed to survive the injection 
of 5.0 grams of urokon/kilogram, there oc- 
curred a progressive decrease in inulin 
clearance. We feel that this is a manifesta- 
tion of their pre-terminal collapse rather 
than primary renal damage. The animal 
which survived the injection of 5.0 grams 
of urokon/kilogram (Table 1, 52-H) showed 
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DATA SHOWING EFFECT OF THE INTRAVENOUS INJECTION OF UROKON UPON 
PARA-AMINOHIPPURIC ACID AND INULIN CLEARANCE 
24 hr. 
Dog N Urokon Postinjection Postinjection 
gm./kg. PAH Inulin PAH Inulin PAH Inulin 
ml./min.  ml./min. ml./min. —ml./min. ml./min.  ml./min, 
52-H 
9-9-52 5.0 11§ 28 28 29 11] 30 
57-H 
g-16-52 5.0 192 46 26 25 Died in 2 hr. 
56-H 
g-18-52 5.0 138 45 32 22 Died in 6 hr. 
60-H 
g-30-52 2.5 129 38 37 28 116 31 
52-H 
10-2-52 2.5 133 44 49 4) 133 33 
60-H 
10-9-52 128 36 42 33 
52-H 
3-19-53 0.25 121 34 88 32 a 
61-H 
4-18-53 0.25 169 65 109 57 _ = 


no such fall in inulin clearance and it seems 
likely that urokon at this dose level has no 
direct toxic effect on the glomerulus. 

The intravenous injection of urokon in 
quantities greater than 0.1 gm./kg. con- 
sistently produced a depression of the post- 
injection PAH clearance (Fig. 2). Postin- 
jection PAH clearances in the 3 animals 
receiving 5.0 grams urokon/kilogram fell to 
values which equalled the postinjection inu- 
lin clearance. Following the injection of 
quantities less than 5.0 gm./kg., the depres- 
sion of the PAH clearance was less marked 
and tended to vary directly with the 
amount of urokon injected (Table 1). 

The PAH clearance is generally consid- 
ered to be a measurement of the effec- 
tive renal plasma flow, and its excretion de- 
pends upon glomerular filtration and tubu- 
lar secretion. Since the great depression of 
PAH clearances described above appears 
without concomitant decline in the glomer- 
ular filtration rate (inulin clearance), we 
feel that the reduction noted in these ex- 
periments represents a decrease in tubular 
excretory capacity for PAH and not a re- 


duction in effective renal plasma flow. 

3. Route of Excretion of Urokon (Urokon 
Clearance). To establish the route of urokon 
excretion, simultaneous inulin and urokon 
clearances were determined in nineteen 
separate experiments using 12 animals. 
Each experiment represents the average of 
three to five successive clearance periods. 

In twelve experiments plasma _ urokon 
concentrations ranging between 20 and 
1,000 mg. per cent were attained following 
single i intravenous injections of urokon. In 
ten of these experiments the urokon and in- 
ulin clearance values were equal. (Urokon 
clearance values were significantly different 
from those of inulin in two experiments: 
in one it was s0 per cent higher and in the 
other 50 per cent lower. We are unable to 
explain the results of these two experi- 
ments.) The results of seven representative 
experiments are presented in Table 11. Seven 
experiments were performed using urokon 
I'*! given as a subcutaneous injection. This 
gave urokon plasma concentrations be- 
tween I mg. per cent and 30 mg. per cent 
and avoided the high initial concentrations 
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TABLE II 


INULIN AND UROKON CLEARANCES DETERMINED SIMULTANEOUSLY FOLLOWING 
THE INTRAVENOUS ADMINISTRATION OF UROKON 


Citi Range of Plasma Clearance 
Dog No. Plasma Urokon 

Injected Remarks 

Date during Clearance Inulin Urokon 
gm./kg. 
mg. per cent ml./min.  ml./min. 

6o-H 
10-g-52 530-350 33 32 lodine analysis 
52-H Analysis by U.V. 
I-1-53 2.5 1050-615 23 20 absorption 
52-H Analysis by U.V. 
1-1-53 455-390 23 20 absorption 
§2-H Analysis by U.V. 
1-1-53 0.5 250-107 23 24 absorption 
70-H 
2-2-53 0.5 163-70 45 40 Urokon ba 
61-H Analysis by U.V. 
1-24-53 O.1 30-13 49 50 absorption 
66-H Analysis by U.V. 
1-29-53 O.1 20-11 41 47 absorption 


ular excretion (inulin clearance) from total 
urokon excretion. Thus, these experiments 
demonstrate that at low plasma levels a de- 


previously achieved with intravenous in- 
jection. The data from these experiments 
are presented in Table 111. 


If one accepts the inulin clearance as a 
true measure of glomerular filtration, the 
amount of urokon excreted by the tubules 
may be determined by subtracting glomer- 


tectable, but small quantity of urokon is 
excreted by renal tubules in the dog. This 
quantity is of the order of 0.15 mg./min./ 
kg. At plasma urokon levels of 30 mg. per 


TaBce IIT 


INULIN AND UROKON CLEARANCES DETERMINED SIMULTANEOUSLY FOLLOWING 
THE SUBCUTANEOUS ADMINISTRATION OF UROKON 1%! 


Range of 


Plasma Clearances Tubular 


Dog No. Plasma Urokon —— Secretion 

Date oo a Concentrations Inulin Urokon of Urokon 
gm./kg. 
mg. per cent ml./min. ml./min. mg./min./kg. 

131-H 

4-21-54 0.39 35-25 44 36 

133-H 

4-21-54 0.23 10-13 $1 62 0.15 

52-H 

4-1-53 0.050 4-6 35 41 0.03 
131-H 

4-13-54 0.039 2.7-3.8 27 71 0.18 
131-H 

4-14-54 0.035 2.6-3.8 18 54 0.16 
133-H 

4-14-54 0.032 1.8-2.0 39 110 0.14 
130-H 

4-13-54 0.030 1.4-2.0 56 126 O.11 
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0.5 GM. UROKON / K. 


60+ ' URINE 
| URINE FECES | 
20+ | BILE ~_} 

| HOUR 5 HOUR 24 HOUR 


DISTRIBUTION & RECOVERY 


Kic. 3. Histograms showing the percentage of urokon found in the urine, bile, liver and intestine at one 
and five hours after intravenous injection. The open blocks at the upper end of these columns represent the 
urokon contained in all other viscera and that estimated in body fluids. The first and second columns 
represent the average of 3 animals. Only 1 animal was used for the twenty-four hour analysis. 


cent or above, the tubular contribution 
represents a small fraction (less than 2 per 
cent) of the total urokon excreted. The 
glomerular filtration rate (inulin clearance) 
and the urokon clearance at high plasma 
levels are, therefore, essentially equal. 

4. Rate of Renal Excretion of Urokon. The 
renal excretion of urokon in dogs receiving 
0.§ gm. urokon/kilogram followed a con- 
stant pattern. Good agreement was ob- 
tained in nine experiments involving 5 dogs. 
The average urokon excretion was: 


} hour 25 per cent 
1 hour 40 per cent 
3 hours $7 per cent 
5 hours 65 per cent 
24 hours go per cent (1 dog) 


5. Distribution of Urokon in Organ Sys- 
tems and Body Fluids. The presence of a 
cholecystogram two hours following the in- 
travenous injection of urokon drew atten- 
tion to the fraction of the injected urokon 
that is excreted by the liver into the biliary 
tract and intestines. The experiments of 
Group 1 permitted an evaluation of the 
position of retained urokon in the various 
organ systems at one, three and five hours 


following intravenous injection. Examina- 
tion of the data presented in Table iv 
indicates that approximately 20 per cent Is 
contained in the hepato-biliary-enteric sys- 
tem. Most of the urokon which entered this 
system apparently did so during the first 
hour, while during the succeeding four 
hours a simple redistribution of urokon 
within the liver, gallbladder and intestine 
took place. The liver gradually excreted the 
urokon it had received and this urokon was 
subsequently found in the gallbladder and 
intestine. Although the total amount of 
urokon present in the gallbladder remained 
fairly constant during the first five hours 
after an injection, its concentration steadily 
increased and good cholecystograms were 
thus obtained (Fig. 3). 

Almost all (go per cent) of the injected 
urokon appeared in the urine and feces 
within twenty-four hours. The urinary ex- 
cretion must account for the major portion 
excreted in twenty-four hours since the in- 
testine and gallbladder together with their 
contents contained only 0.7 per cent of the 
injected urokon at this time. It therefore 
seems likely that urokon is re-absorbed 
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TABLE SHOWING THE PROPORTION OF INJECTED UROKON PRESENT IN VARIOUS ORGAN SYSTEMS FOLLOWING 
RAPID INTRAVENOUS INJECTION OF UROKON, THE QUANTITY OF UROKON FOUND IN EACH ORGAN REPRESENTS 
THE ACTUAL ANALYSIS OF UROKON |! WHILE THAT FOR THE BODY FLUIDS IS DATA DERIVED 


Sacrificed at 1 hr. 


3 hr. 


§ hr. 24 hr. 


Dog No. and Date 7 on 
12-17-§2 2+2-§3 2-2-§3 12-317-§2 2-19-63 2-17-53 2-17-63 2§-§3 
Injected amount gm./kg. — 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
Total gm. 5.0 “5 4-9 tA 4.6 4.5 3-6 2.0 
Recovered amt. per cent 
Urine 46.0 41.0 41.0 §2.1 63.0 67.0 67.0 89.0 
Liver 2.07 9.2 6.5 0.9 0.6 0.96 0.5 trace 
Bile 1.64 4.5 4-9 0.8 2.4 4.8 2.8 trace 
stomach 
Intestine{ small intestine 2.16 §.2 ¢.3 7.9 4.0 13.1 14.1 trace 
colon 
Kidney | 
Pancreas\ 2.3 0.58 1.1 1.1 trace 
Spleen 
Lungs 
Plasma 5.9 0.9 0.8 trace 
Red blood cells 3 23 0.56 0.5 trace 
Interstitial fluid 21.0 17.7 2.8 2.25 trace 
Intracellular fluid 5.4 3.0 oO. 0.75 


trace 


from the intestine and excreted via the kid- 
ney. This accounts for the occasional ap- 
pearance of pyelograms and cystograms in 
human infants following the enteric ad- 
ministration of urokon. Separate determi- 
nations of the urokon content of intestinal 
and gallbladder walls revealed only trace 
amounts and apparently there is no storage 
of the compound in these organs. 

The spleen, pancreas, and lungs never 
contained more than traces of urokon. 
There was no significant radioactivity de- 
tectable in the thyroids of the dogs sacri- 
ficed at one and twenty-four hours after in- 
jecting radioactive urokon. This is one indi- 
cation that the iodine is tightly bound to 
the urokon molecule. Unreported dialysis 
experiments by Mallinckrodt Chemical 
Works likewise indicate that urokon iodine 
cannot be easily separated from the ring to 
which it is attached. No urokon radioac- 
tivity could be detected in the spinal fluid 
obtained from one of the dogs sacrificed at 
one hour. 


Since the quantity of urokon recovered 
from the viscera did not account for all of 
the injected urokon, attempts were made to 
determine its distribution in the body 
fluids. The amount of urokon present in ali- 
quots of plasma, whole blood, and muscle 
was determined. Using standard values for 
body fluid distribution in dogs (Hastings 
and Eichelberger*) and assuming the urokon 
to have the same concentration in all ex- 
tracellular body fluids as in plasma, the dis- 
tribution in the various fluid compartments 
was then estimated (Table 1v). This is ad- 
mittedly a rough estimate, but excessive re- 
finements of this technique do not seem to 
be indicated. The total recovery of urokon, 
using this calculation, was approximately 
go per cent in all animals at one, three, 
five, and twenty-four hours. 


DISCUSSION 


In the dog the similarity of inulin and 
urokon clearances at plasma urokon con- 
centrations above 30 mg. per cent leads to 
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the conclusion that urokon is excreted 
chiefly by glomerular filtration. At low 
plasma levels some tubular excretion can 
be detected. The depression of the tubular 
secretion of para-aminohippuric acid by 
the presence of urokon in the plasma is fur. 
ther indication that urokon does enter the 
cell of the tubule to a degree sufficient to 
obstruct tubular PAH transport and secre- 
tion. This may be by competition for the 
enzymatic PAH transport mechanism or 
by a direct toxic effect of unknown nature 
which depresses tubular activity in general. 

Since the plasma urokon concentrations 
achieved in man during clinical excretory 
urography are relatively high (100 to 300 
mg. per cent) it is obvious that the urokon 
contributed by glomerular filtration will 
far exceed that contributed by the tubules. 
Alterations in the quality of the resulting 
pyelogram will be effected only by changes 
in the amount of iodine filtered by the 
glomerulus. 

The major factors altering glomerular 
filtration are changes in renal blood flow, 
blood pressure, plasma osmotic pressure, 
tubular hydrostatic pressure and the glo- 
merular filtering membrane. Thus, as should 
be expected, clinical experience has shown 
that only those patients with marked im- 
pairment of effective renal blood flow 
(shock, vascular occlusion, or advanced 
renal disease) or those patients with in- 
creased tubular hydrostatic pressure such 
as that resulting from ureteral obstruction, 
show a detectable difference in the quality 
or timing of the nephrogram or pyelogram 
obtained. Josephson® indicates that a simi- 
lar conclusion is warranted when diodrast 
is used as the urographic contrast medium. 
Although the amount of this substance con- 
tributed by tubular excretion at low plasma 
levels is relatively greater than in the case 
of urokon, it remains small compared to the 
amount of diodrast contributed by glo- 
merular excretion in the presence of the high 
plasma diodrast concentrations usually 
achieved during clinical excretory urog- 
raphy. Thus, in either case, diodrast or 
urokon, the bulk of the contrast material 
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responsible for roentgenographic visualiza- 
tion of the renal pelvis appears as a result 
of glomerular filtration. The quality of the 
anatomical demonstration of the renal col- 
lecting system is dependent upon the 
quantity of iodine in the renal pelvis at any 
instant, and since this results chiefly by 
means of glomerular filtration it is, in turn, 
proportional to the plasma iodine concen- 
tration. 

The use of urokon results in more satis- 
factory visualization of the renal excretory 
system than was formerly possible because 
it has the highest iodine content per mole- 
cule and the lowest relative toxicity. Thus, 
higher plasma iodine concentrations can be 
attained with a greater margin of safety 
than with other commonly used media. 


CONCLUSIONS 


. The presence of urokon in the plasma 
causes a reduction in para-aminohippuric 
acid (PAH) clearance roughly proportional 
to the injected quantity of urokon. 

2. The inulin clearance (glomerular fil- 
tration) is unaffected by the intravenous 
injection of urokon. 

3. The clearance of urokon is similar to 
that of inulin at plasma urokon concentra- 
tions which follow its intravenous adminis- 
tration in amounts equivalent to those in 
clinical usage. 

4. It has been demonstrated that in the 
dog approximately 0.15 mg./min./kg. is 
excreted by the tubules. 

5. Approximately 66 per cent of the uro- 
kon given as a single intravenous injection 
is excreted in the urine in five hours. 

6. Approximately 20 per cent of the ad- 
ministered urokon is excreted through the 
liver, into the gallbladder and intestines. 
Some of this portion is subsequently ab- 
sorbed from the intestines and excreted in 
the urine. 


510 South Kingshighway 
St. Louis 10, Missouri 
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ROENTGENOLOGIC DIAGNOSIS OF ANEURYSM 
OF THE THORACIC AORTA 
WITH PARTICULAR REFERENCE TO STUDY IN THE RIGHT 
POSTERIOR OBLIQUE POSITION* 


By GEORGE LEVENE, M.D., EDWARD N. BURKE, M.D., and 
DOLORES C. ARNOIS, M.D. 


BOSTON, MASSACHUSETTS 


EFINITE anatomical identification of 


the abnormal mediastinal shadow is 
the most difficult problem in the diagnosis 
of aneurysm of the thoracic aorta; yet it 1s 
the only positive means of differentiating 
an aneurysm from other mediastinal masses 
which it may resemble. In the past, aortic 
aneurysm was an incurable lesion. Spectac- 
ular advances in cardiovascular surgery!” 
have now made it possible to regard the 
treatment of aortic aneurysm in the same 
light as other thoracic tumors. Operations 
for the excision of aneurysms are increasing 
and the diagnosis is no longer only of aca- 
demic interest. A simple, dependable diag- 
nostic procedure becomes of immediate 
practical importance. Without recourse to 
the more elaborate procedure of angiocardi- 
ography, we have found study in the right 
posterior oblique position to be the most 
useful single roentgenologic technique 
which can furnish the information neces- 
sary for diagnosis. It is therefore surprising 
that this position for study of the aorta is 
not even mentioned in most roentgenologic 
textbooks. 

Careful roentgenoscopic examination is 
indispensable. The patient stands with his 
back to the examiner and his left shoulder 
is rotated away from the screen. In so do- 
ing, the shadow of his spine moves to the 
left and the shadow of his heart to the right. 
Rotation is continued until the apex of his 
heart just disappears behind the vertebral 
column. In this position, the entire thoracic 
aorta is visualized. When the aorta lacks 
sufficient density to be clearly seen on the 


screen, as in younger individuals, we have 
found it helpful to turn the patient to and 
fro on a vertical axis which passes through 
his spine. By this maneuver, the aorta will 
appear to “‘coil and uncoil” and its shadow 
is readily identified. The proper degree of 
rotation is obtained when the apex of the 
heart just blends with the left border of the 
vertebral column (Fig. 1). In this position, 
the entire descending portion of the normal 
aorta overlies the shadow of the spine. This 
may, at first, appear to be an objection to 
the procedure. Actually, however, it con- 
tributes to diagnosis, since a descending 
aorta which projects beyond the spine in 
either direction is abnormal. Moreover, 
this segment of the aorta can readily be 
visualized by turning the patient slightly 
during screen examination. 

Normally, as seen in the right posterior 
oblique position, the aortic arch lies in a 
horizontal plane. When this segment is ob- 
lique, it usually indicates some abnormality 
of the aorta itself. 

The ascending aorta forms a gentle curve 
as it emerges from above the base of the 
heart. Its right border normally blends 
smoothly with the right cardiac border. 
While this smooth curve may be preserved 
in certain aortic lesions, the presence of a 
notch or incisura is abnormal, indicating 
angulation of the aorta most commonly 
due to arteriosclerosis. The ascending aorta 
is the widest portion of the aorta, normally 
measuring 4.5-5.0 cm. and it gradually 
tapers to the caliber of the horizontal por- 
tion where they join. 


*From the Departments of Radiology, Massachusetts Memorial Hospitals and Boston University School of Medicine, Boston, 
Massachusetts. Presented at the Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 29-Oct. 2, 
1953. 
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Fic. 1. (4) and (B) The normal aorta as seen in the right posterior oblique position. The correct degree of 
rotation is obtained when the apex of the heart just blends with the left border of the spine. The ascending 
aorta measures 4.5—§5.0 cm., the arch is horizontal and the descending aorta overlies the spine. The latter 
is rendered visible by slight rotation during roentgenoscopic examination. 


As seen in the frontal position, the width 
of the vascular pedicle is usually less than 
half the transverse diameter of the heart. 
The ascending portion does not project be- 
yond the right border of the heart. The 
summit of the arch is 3.5 cm. below the 
sternal notch. The descending aorta is not 
visualized below the level of the pulmonary 
artery. 

Widening of the aortic shadow may be 
due to aneurysm or other lesions which af- 
fect the aorta, such as aortitis, arterioscle- 
rosis, hypertension, aortic insufficiency and 
ventricular failure. Each has certain dis- 
tinctive features which help to identify it. 


ARTERIOSCLEROSIS 


Arteriosclerosis produces an increase in 
length of the aorta. This is readily seen in 
the frontal position, where the distance be- 
tween the arch and the sternal notch is de- 


creased (Fig. 2). Since the space within the 
thorax is limited, a further increase in 
length causes the aorta to bend upon itself. 
This accentuates the curve of the ascending 
aorta so that it appears to be wider on a 
film in the frontal position. The descending 
aorta also begins to buckle and its left bor- 
der may be seen as a curvilinear shadow 
through the heart. It is frequently impossi- 
ble, on the basis of a film in the frontal 
position alone, to determine whether the 
aortic lumen is widened or not. In a film 
not properly exposed, the various compo- 
nents of the mediastinum may blend into one 
continuous shadow, giving an impression 
of widening or aneurysm of the aorta. 

In the right posterior oblique position, 
the arch is seen to lie in an oblique plane, 
the degree of obliquity corresponding to the 
degree of elongation of that segment (Fig. 
3 and 14). The right border of the ascending 
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Fic. 2. Arteriosclerosis. Due to an increase in length, 
the arch has reached the sternal notch. 


aorta joins the cardiac outline with a sharp 
incisura or notch due to buckling of the 
aorta. It is this buckling which produces 
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widening of the aortic shadow in the frontal 
position. The greatest changes, however, 
are frequently seen in the descending aorta. 
Various degrees and types of buckling due 
to elongation of the descending portion may 
cause it to project markedly to the left or 
right of the spine or assume an “S” curve 
(Fig. 4 and 14). In any case, it can be seen 
that while there is an increase in the length 
of the aorta, its caliber is not changed. This 
is an important observation, since study in 
the frontal position may give an impression 
of aneurysmal dilatation. As observed in 
the right posterior oblique position, arterio- 
sclerotic calcification is more commonly 
found in the inferior wall of the arch; luetic 
calcification is more often found in the su- 
perior wall of the ascending portion (Fig. 
5 and 14). In the frontal position, arterio- 
sclerotic calcification is most commonly 
seen in the “knob.” In advanced cases it 
may be seen in the ascending and descend- 
ing aorta. 

Roentgenoscopic examination furnishes 
additional information by study of aortic 
pulsations. While aortic pulsations may, at 
first, appear to show normal or increased 


Fic. 3. Arteriosclerosis. (4) The widened supracardiac shadow cannot be defined and its cause is uncertain. 
(B) Right posterior oblique position. The prominence of the ascending aorta is due to buckling. Note the 
sharp incisura at the cardiovascular junction (arrow). Note obliquity of the arch. This is usually propor- 


tionate to the degree of sclerosis. 
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Fic. 4. Arteriosclerosis. (4) Note the marked increase in length of the aorta. The area of density at the 
right cardiac border cannot be definitely identified. (B) Right posterior oblique position. The descending 
aorta forms an “‘S” curve. Bowing of the lower descending portion (arrow) is responsible for the prominent 
right cardiac border in (4). Note marked obliquity of the arch. 


amplitude, careful examination will usually | which the whole segment shifts, rather than 
reveal a mass movement of the aorta, in expands. This type of movement is quite 


Fic. 5. Roentgenograms in right posterior oblique position showing: (4) Arteriosclerosis. Note obliquity of 
the arch, the notch at the cardiovascular junction and a calcified plaque in the inferior wall of the distal 
portion of the arch (arrow). (B) Luetic aortitis. The horizontal direction of the arch is fairly well preserved. 
Note how smoothly the ascending aorta blends with the cardiac contour. There is calcification in the 
superior wall of the ascending portion (arrow). 


G. Levene, E. N. Burke and D. C. Arnois 


DECEMBER, 1954 


Fic. 6. Luetic aortitis. (4) The aortic shadow is widened. The smooth curve of the ascending aorta is di- 
minished or irregular. The “knob” usually becomes less prominent. (B) Right posterior oblique position. 
The widened ascending aorta blends smoothly with the contour of the heart. The arch and beginning 


descending portion are also widened. 


different from that observed in hyperten- 
sion, aortic insufficiency or aortitis. 


AORTITIS 


One of the earliest changes in aortitis is 
inflammation of the small lymph vessels 
and lymph spaces that accompany the vasa 
vasorum. The inflammatory process excites 
a periarteritis and ultimate thrombosis of 
the small vessels. As a result, there is a loss 
of tone and destruction of muscle fibers and 
fragmentation of elastic fibers. These ele- 
ments are soon replaced by noncontractile 
scar tissue. Scar tissue deposited in the 
media as a result of mesaortitis also extends 
into the adventitia to cause irregular thick- 
ening of that coat. Hwiliwitzkaja* has shown 
that, in maintaining the tone of the aorta, 
the muscle fibers play a more important 
role than the elastic fibers and that the lat- 
ter exert their influence only after the mus- 
cle fibers are relaxed. Thus, there is early 
impairment of the tone and substance of 
the muscle fibers. This, together with fur- 
ther loss of elastic recoil resulting from the 


destruction of elastic fibers, allows the aor- 
tic walls to relax and its lumen to become 
widened. Actual thickening of its walls also 
contributes to an increase in the width of 
the aorta. 

In the frontal position, the curve of the 
ascending aorta becomes diminished and 
the “knob” less prominent. At times, mi- 
nute irregularities in the contour of the as- 
cending aorta, due to fibrous tissue scarring, 
may be seen (Fig. 6). Pulsations of the 
aorta are diminished. In the right posterior 
oblique position widening of the ascending 
portion is best demonstrated, for, in this 
position, one can differentiate an actual in- 
crease in caliber from apparent widening 
due to buckling at the cardiovascular junc- 
tion. Calcification in the ascending aorta 
alone, usually seen in the superior wall in 
the right posterior oblique position, is al- 
most invariably of luetic origin. 


HYPERTENSION 


The aorta usually shows abnormal 
changes in hypertensive disease. There 
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Fic. 7. Simple experiment to demonstrate the effect of increased pressure in an elastic coil having two fixed 
points. (4) Pressure of 120 mm. mercury. (B) Pressure of 240 mm. mercury. Note how the loop “uncoils” 


and widens. 


may be actual widening of the aortic shad- 
ow or an increase in length and tortuosity 
of the aorta commonly associated with ar- 
teriosclerosis, or both. We have observed 
these changes in young, as well as older 
adults. 

In the frontal position the widened aortic 
shadow may be mistaken for aneurysmal 
dilatation or aortitis. On roentgenoscopic 
examination, the cause of the widened shad- 
ow is frequently found to be increased pul- 
satile movement of the aorta. This is more 
marked in patients having a large pulse 
pressure and is probably due to the in- 
creased hydrodynamic thrust in systole as- 
sociated with some yet unexplained stimu- 
lus from the autonomic system (Fig. 7). We 
have termed this “functional widening” of 
the aorta, since the aortic shadow becomes 
narrower after sympathectomy. 

Study in the right posterior oblique posi- 


tion permits better visualization of the aor- 
tic caliber and movement. The increased 
tortuosity of the aorta is clearly demon- 
strated and the type of pulsations differen- 
tiates this functional widening from aortitis 
and arteriosclerosis. 


AORTIC INSUFFICIENCY 


The aortic shadow is frequently widened 
in aortic insufficiency. The latter may occur 
in the course of luetic, rheumatic or hyper- 
tensive heart disease. The vascular pedicle 
is frequently widened in ventricular failure. 
Brief consideration of these changes may 
be useful in differential diagnosis. In any 
case, aortic insufficiency is accompanied by 
dilatation of the left ventricle. This is usu- 
ally apparent on screen examination and is 
readily verified by study of the roentgeno- 
gram. Typically, the aorta shows a collaps- 
ing type of diastole (““water-hammer’”’) in 
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Fic. 8. (4) and (B) Mass in right mediastinum resembling aneurysm of ascending aorta. Note notch (arrow) 
at junction of mass and heart shadow in both views. In the right posterior oblique position (B) the mass 
can be separated from the aorta. The arch is oblique due to arteriosclerosis, but there is no widening of 
the aortic lumen. These findings exclude aneurysm. The tumor was a thymoma. 


which narrowing of the aortic caliber is 
quick and sharp. The appearance is typical 
and almost pathognomonic of aortic insuf- 
ficiency and is more pronounced as the 
pulse pressure increases. We have, however, 
observed this type of contraction in thyro- 
toxicosis> (in which the pulse pressure is 
frequently high). 

The wide vascular pedicle seen in ventric- 
ular failure is due, largely, to widening of 
the superior vena cava. Frequently, how- 
ever, there is associated widening of the 
aorta. In these cases, the superior vena cava 
is recognized as a more or less straight line 
which emerges from the shadow of the as- 
cending aorta just above the cardiovascular 
junction and which, on roentgenoscopic ex- 
amination, shows faint lateral pulsations 
which are synchronous with ventricular 
systole. Widening of the aorta, in these 
cases, is frequently due to a relative insuf- 
ficiency resulting from stretching or relaxa- 
tion of the aortic ring. Further evidence of 
ventricular failure may be found in demon- 
strable enlargement of the right ventricle, 
pulmonary congestion, fluid in the pleural 


cavity or interlobar fissures and alteration 
of the cardiohepatic angle.® 


ANEURYSMS 


Aneurysms of the thoracic aorta are most 
commonly of luetic origin. They may be 
fusiform, involving evenly all walls of a long 
aortic segment, or saccular, in which local- 
ized outpouching of one wall predominates. 
In the order of frequency, aneurysms are 
found most often in the ascending aorta. 
This is probably due to the fact that the 
earliest lesions of aortitis occur in the first 
5 centimeters of the ascending aorta.* Next 
in frequency is involvement of the arch. 
Aneurysm of the descending portion is least 
common. 

The diagnosis of aneurysm depends upon 
the demonstration of an abnormally wid- 
ened aortic segment, and it is common 
knowledge among roentgenologists that this 
can be an exceedingly difficult problem. 
There are, however, certain roentgenologic 
signs that are helpful. The presence of an 
aneurysm might first be suspected from 
examination of a routine film of the chest. 
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Fic. 9. Luetic aneurysm involving sinus of Valsalva; aortic insufficiency. (4) The wide mediastinal mass 
blends smoothly with the heart shadow. Bulging of the right auricular segment is due to sinus involvement. 
The left ventricle is also enlarged. (B) The bulging right auricle (arrow) and marked dilatation of the 
ascending aorta are well demonstrated. 


In the posteroanterior view the shadow of 
the abnormal mass is always continuous 
with the mediastinal shadow. The trachea 
may be displaced or compressed, but atel- 
ectasis is an uncommon finding. There may 
or may not be erosion of ribs, sternum or 
vertebrae. The heart may be depressed by 
an aneurysm of the arch, but it is not en- 
larged unless there is aortic insufficiency or 
other associated heart disease. When the 
lateral border of the abnormal shadow 
blends in a smooth, continuous curve with 
the shadow of the mediastinal structures, 
it favors the presence of aneurysm. Con- 
versely, when the junction of these shadows 
is marked by a notch or incisura, the possi- 
bility of tumor is more likely (Fig. 8 and 
14). On roentgenoscopic examination, the 
presence or absence of “‘expansile pulsa- 
tions” is often disappointing. Since many 
aneurysms contain a large, organized clot, 
pulsation is frequently diminished. More- 
over, tumors firmly attached to the aorta 
may show transmitted pulsation, and con- 
siderable experience may be necessary to 
differentiate autochthonous from transmit- 
ted pulsation. It may, perhaps, be more 


useful to observe whether or not the mass 
moves on swallowing. While some tumors 
attached to the esophagus or trachea move 
on deglutition, an aneurysm never does. 
The right posterior oblique position af- 
fords the best method of localizing the en- 
larged aortic shadow. In this position, an 
aneurysm of the ascending portion will ap- 
pear just above the cardiovascular junction 
and the widened shadow will approach the 
right thoracic wall. An aneurysm which in- 
volves the beginning of the ascending aorta 
is frequently associated with aortic insufh- 
ciency. Sufficient evidence for diagnosis is 
obtained when one finds an aneurysm in 
this region together with enlargement of the 
left ventricle. Aneurysms which involve the 
sinuses of Valsalva frequently project into 
the right auricle. Films in the posteroante- 
rior and right posterior oblique position will 
show abnormal bulging of the right auricu- 
lar segment of the heart shadow (Fig. 9 and 
14). An aneurysm of the arch will show as a 
mass, continuous with the aortic shadow, 
extending cephalward (Fig. 10 and 14). 
Aneurysm of the innominate artery is also 
well demonstrated in this view. An aneu- 
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Fic. 10. Luetic aneurysm. (4) There is a saccular aneurysm of the descending aorta and of the innominate 
artery. Note marked displacement of the trachea. The density in the right upper mediastinal and cervical 
regions is due to aneurysm. There is no evidence of atelectasis. (B) Right posterior oblique position localiz- 
ing the dilatations. Note calcification in the superior wall of ascending aorta. The right first rib has been 
eroded. There was fatal hemorrhage from external rupture of innominate aneurysm. 


rysm of the descending aorta will project localized and we have frequently seen it in 
beyond the shadow of the spine (Fig. 11 and the right posterior oblique position when 
14). Calcification in the aneurysm is readily it was not discernible in the frontal posi- 


Fic. 11. Aortic aneurysm. (4) The widened mediastinal shadow was interpreted elsewhere as “bronchogenic 
carcinoma.” (B) Right posterior oblique position showing marked projection of descending aorta beyond 
the spine due to dilatation. The arch and ascending portions are also dilated. 


VoL 


a 
| 
Car 
f 
( 


Fic. 12. Dissecting aneurysm with rupture into the pleural cavity. (4) Note the straight borders and sharp 
angulation of the descending aorta. (B) The straightened and angulated descending aorta shows numerous 
knobby irregularities due to collection of blood clots in the media. 


tion. Regardless of the location of the an- 
eurysm, the entire thoracic aorta should be 
carefully studied, for aneurysm is a disease 
of the aorta and changes of varying degree 
are found throughout its entire length. For 


example, widening of the beginning of the 
ascending portion helps to confirm the diag- 
nosis of early fusiform aneurysm of the de- 
scending portion. This was formulated as a 
“rule” by Thoma and Kienbéck who stated 


Fic. 13. Dissecting aneurysm of descending aorta which re-established continuity with the aortic lumen. 
(4) Posteroanterior view six years after an attack of excruciating pain which radiated from the sternum 
straight through to the back, associated with collapse. (B) Right posterior oblique position showing the 
straightened and angulated border of the descending aorta. There is calcification of the intramural clot. 
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Fic. 14. 38: Arteriosclerosis. Note obliquity of arch, and notch. Buckling of ascending portion produces 
prominent right supracardiac border in Figure 3. 48: Arteriosclerosis. Note obliquity of arch, and notch. 
Bowing of descending portion produces prominent right cardiac border in Figure 4. 54: Arteriosclerosis. 
Note obliquity of arch, notch and calcification in inferior wall. 58: Luetic aortitis. Note horizontal direction 
of arch, smooth cardiovascular junction and calcification in superior wall. 88: Thymoma. Note incisura 
where the upper and lower poles join the cardiovascular shadow. The normal caliber of the aorta is pre- 
served. This excludes aneurysm. 9B: Aneurysm of ascending aorta and sinus of Valsalva, aortic insufh- 
ciency. Note bulging right auricle. 108: Luetic aneurysm localized by right posterior oblique position. 
Note calcification in superior wall, involvement of descending portion, arch and innominate artery. 11B: 
Right posterior oblique view demonstrates aneurysmal dilatation of entire thoracic aorta. 12B: Dissecting 
aneurysm. The true nature of the lesion is clearly defined. Note angulation and knobby irregularitie2 o! 
descending aorta. 138: ““Healed” dissecting aneurysm. Appearance almost identical with 128 except for 


calcification of intramural clot. Film six years after dissection occurred. 


that localized aneurysmal enlargement 
hardly ever occurs in an aorta that is other- 
wise free of disease. 


DISSECTING ANEURYSM 


Dissecting aneurysm is far more fre- 
quently associated with arteriosclerosis 
than syphilis. The lesion first appears in the 
media. Atrophy of elastic lamellae, prob- 
ably associated with necrosis of muscle 
fibers, allows the coat to relax, so that hem- 
orrhage from the vasa vasorum splits the 
coat longitudinally. Dissection also extends 
circumferentially, so that two distinct 
tubes, one within the other, may be formed. 
There may or may not be a tear in the in- 
tima. Dissection may extend from the semi- 
lunar valves to below the bifurcation of the 
abdominal aorta. Dissection may extend 


through the external coat, with fatal hem- 
orrhage into the pericardium, heart, pleura 
or mediastinum, or it may tear through the 
intima to re-establish continuity with the 
aortic lumen, or it may be arrested by the 
accompanying fall in blood pressure. 

In general, the most striking feature in 
the appearance of a dissecting aneurysm 1s 
the straightening of the aortic curve in the 
involved segment. The straightened aortic 
wall usually shows numerous localized, 
knobby irregularities due to a larger collec- 
tion of blood clot at these sites. The aortic 
caliber is widened. The widened segment 
swings back to the mediastinum, not in a 
curve, as is the case with ordinary aneu- 
rysm, but at an angle. The appearance of 
dissecting aneurysm on a posteroanterior 
roentgenogram has not infrequently been 
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mistaken for mediastinal tumor. Examina- 
tion in the right posterior oblique position 
should establish the diagnosis in most cases 
(Fig. 12 and 14). If the ascending aorta is 
involved, pulsations in this region are 
markedly diminished. Not infrequently, 
dissection may occlude the superior mesen- 
teric or common iliac arteries. If continuity 
with the aortic lumen is re-established and 
further dissection has ceased, the lesion is, 
for the time, arrested (Fig. 13 and 14). Os- 
ler? has described this as “the most remark- 
able reparative process seen in the human 
body.” 
SUMMARY 


The roentgenologic diagnosis of aortic 
aneurysm is frequently a difficult problem. 
Not only must it be differentiated from 
mediastinal tumors, but from other ac- 
quired lesions of the aorta as well. Roent- 
genologic study in the right posterior oblique 
position is presented as the most useful 
single method of establishing a diagnosis 
without recourse to the more elaborate 
technique of angiocardiography. 

George Levene, M.D. 


750 Harrison Ave. 
Boston 18, Mass. 
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DISCUSSION 


Dr. Joun W. Rochester, Minne- 
sota. | am certainly not qualified to comment 
on the strictly roentgenologic aspects of this 
excellent presentation by Dr. Levene. None- 
theless, | am happy to be able to say a few 
words in regard to it since, as a surgeon, I wel- 
come all contributions which result in simple 
and yet precise methods of diagnosis. 

Dr. Levene has emphasized the need for 
more accurate methods of diagnosis since sur- 
gical treatment of aortic aneurysms, whatever 
their location, is feasible at the present time. 
De Bakey and Cooley, and Bahnson have been 
largely responsible for the present aggressive 
policy of resection which we and others now 
practice, although numerous advances in car- 
diovascular and general thoracic surgery have 
contributed to the growth of this method of 
treatment. There can be little question but 
that an aggressive policy is advisable, for the 
poor prognosis of all aortic aneurysms is no- 
torious. 

In the past, many forms of surgical therapy 
have been utilized for aortic aneurysms but 
none of these has met with success in a high 
percentage of cases. For this reason and be- 
cause of the practicability and_ theoretical 
merit of resection of aortic aneurysms, we have 
abandoned all forms of treatment other than 
resection unless the patient’s general condition 
precludes it. It is true that sufficient data have 
not accumulated to allow us to state with as- 
surance the long-term state of cases treated by 
resection but the results to date are highly en- 
couraging. 

Aortic aneurysms present a somewhat more 
formidable problem than most aneurysms in 
the extremities, for the aortic pathway must be 
preserved or reconstructed in conjunction with 
the aneurysm resection. In cases of arterio- 
sclerotic aneurysm of the abdominal aorta, this 
is best done by the insertion of a preserved 
homologous aorta graft after resection of that 
portion of the abdominal aorta containing the 
aneurysm. 

Aneurysms arising from the aortic arch or 
the upper descending aorta must be approached 
in a somewhat different fashion. Cross-clamp- 
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ing of the aorta at these levels is not well tol- 
erated. Future developments in cardiovascular 
surgery may alter this situation. At present, at 
least, resective surgery can be used in these 
areas only for saccular aneurysms, which for- 
tunately are the most common. After control 
of the neck of the aneurysm is obtained, the 
aneurysm can be resected and the resultant 
defect in the aortic wall closed by suture—the 
so-called “lateral aortorrhaphy.” 

The surgical approach to aneurysms of the 
aortic arch and descending thoracic aorta varies 
according to the location of the aneurysm 


(slides). 
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From these remarks, it can be seen that more 
precise information is required now than was 
necessary before resection of these aneurysms 
was feasible. The exact origin of the aneurysm 
must be ascertained and a distinction must be 
made when possible between saccular and fusi- 
form aortic aneurysm. The exact information 
gained by Dr. Levene from his roentgenologic 
studies in these cases is thus of extreme im- 
portance to all interested in this subject. 

I wish to express my appreciation to mem- 
bers of this Society for the privilege of discuss- 
ing Dr. Levene’s fine contribution. 
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ROENTGEN DEMONSTRATION OF CERVICAL 
NERVE ROOT AVULSION* 


By JOHN E. WHITELEATHER, 


M.D. 


Baptist Memorial Hospital 
MEMPHIS, TENNESSEE 


ERVICAL nerve roots may be avulsed 

from the cord or torn apart in the in- 
tervertebral foramina or immediately out- 
side by injuries that impose severe traction 
upon the brachial plexus. Such injuries may 
occur when strong downward pressure is 
applied to the shoulder with the head fixed 
or pushed in the opposite direction. The 
degree and extent of the motor and sensory 
deficit, of course, depends upon the number 
of roots involved and whether all fibers of 
a root are avulsed or separated. If roots are 
avulsed, or torn within the foraminal canal, 
the injury is irreparable. However, if it 
should be located just outside the foramen, 
there is some hope that neurorraphy might 
be successfully done. 

Clinical diagnosis of these injuries is not 
too dificult and is based upon the history 
and neurological findings. Exact localiza- 
tion of the site of injury to an individual 
nerve is more difficult and apt to be com- 
plicated by soft tissue and osseous trauma 
in recently injured patients. When Horner’s 
syndrome is present the first thoracic root 
is involved and if the muscles mediated by 
the long thoracic and dorsal scapular nerves 
are powerless, a higher lesion is indicated. 
There can be a combination of avulsion, 
extraspinal separation and plexus injuries 
which may present a most confusing neuro- 
logical puzzle. 

Myelography offers a quick, relatively 
easy and accurate method of demonstrating 
avulsion or root tear within the foramen. 
By exclusion, the remaining lesions could 
be considered extraspinal. Myelography 
has the additional advantage that it can 
often be employed early, even when frac- 
tures or soft tissue lacerations hinder or 
prevent accurate neurological evaluation. 

The roentgen diagnosis of root avulsion 


was first reported by Murphey, Hartung and 
Kirklin,! who described the myelographic 
findings in I patient seen in an army hos- 
pital. Later, they studied 2 additional 
cases, which they explored, and correlated 
the roentgen findings and surgical pathol- 
ogy. These cases, plus some of the present 
group, have since been reported by Mur- 
phey but are not yet published. All of the 
present group of patients are from the 
private service of Drs. Semmes, Murphey 
and associates and were seen at the Baptist 
Memorial Hospital. The interval between 
the injury and the myelographic study 
varies from three weeks to fifteen years. 

Standard cervical myelographic tech- 
nique is employed using 6 cc. of warmed 
pantopaque. The spinal needle is left in 
place to facilitate removal of the oil. Re- 
cently, we have used g cc. on some occa- 
sions, finding that it is easier to manipulate, 
fills the theca better and is no more dif- 
ficult to remove. The abnormalities are of 
two types and both are usually seen in the 
same patient. The first and most arresting 
are one or more extradural collections of oil 
in pockets or pseudodiverticula. These lie 
along side or project into the intervertebral 
foramina and represent a tear or rent in the 
dura left by the avulsed root. A few fibers 
may still remain in these pockets. The 
second is less conspicuous but indicates a 
complete avulsion. The dura has healed, 
sealing the rent and leaving a smooth 
straight contour or only a tiny notch where 
the normal root shadow should be. 


REPORT OF CASES 


Case 1. R.B., a fourteen year old boy, 
walked into a spinning airplane propeller and 
was struck on the left shoulder. He sustained 
fractures of the clavicle, and humerus, soft 


* Presented at the Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 29-Oct. 2, 1953. 
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Fic. 1. Case 1. Extradural pocket at 6th interspace, 
large defect at 7th, small defect at 1st thoracic. 


tissue lacerations and immediate paralysis of 
the left arm. There was also a Horner’s syn- 
drome. He was referred for neurological con- 
sultation six months after the accident. 
Myelography showed normal sth and 6th 
nerve roots. At the 6th interspace, an extra- 
dural pocket filled with pantopaque and ex- 
tended through the foramine, indicating prob- 
able avulsion of the 7th root. An irregular filling 
defect obscured the 8th cervical and 1st thoracic 
roots and root sleeves (Fig. 1). It was felt that 
this was due to complete avulsion of the roots 
with cicatricial sealing of the dural rents. The 
left diaphragm was observed to be paralyzed. 
Because of the child’s pathetic condition, it 
was decided to explore the extraspinal trunks 
in the hope that the injury to the sth and 6th 
nerve roots might be reparable. The sth root 
was intact but a large neuroma involved the 
lateral branch. The 6th root was fibrosed and 
hard, on into the foramen. The 7th root ap- 
peared similar but in freeing it, the pocket, 
extending through the foramen was inad- 
vertently opened, releasing a small quantity of 
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clear cerebrospinal fluid. No nerve fibers were 
found. The 8th cervical and Ist thoracic were 
absent in the foramina, the ends lying about 
2 cm. laterally. Because of poor surgical con- 
dition, the operation was terminated. 


Case 11. D.K., female, aged thirty-nine, was 
injured in an automobile accident six weeks 
previously and was unconscious for seven days. 
Upon regaining consciousness, she was unable 
to move the right arm or flex the elbow. She 
suffered considerable pain in the neck and shoul- 
der but she had also had neck pain before the 
accident. Neurological examination revealed 
a segmental paralysis of muscles mediated by 
cervical nerve roots § and 6 and incomplete 
sensory loss of C4, 5 and 6. Since there were 
some signs and symptoms of a ruptured disc, as 
well as root avulsion, myelography was advised. 
This procedure did not demonstrate any extra- 


‘dural pocket but did show a loss of normal 


root niche of the 4th and sth roots (Fig. 2). 
A hemispherical indenture, somewhat resem- 
bling a herniated disc, was located opposite the 
sth foramen but was thought to be too large 
for a disc defect, and probably represented 


Fic. 2. Case 11. Blunted root notch at 4th right inter- 
space, herniated disc defect at 6th. 
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an avulsion with cicatrix. The 7th and 8th 
roots appeared very small and may have been 
partially avulsed. The right diaphragm was 
paralyzed. 

Exploration was carried out. Only the sth 
and 6th roots were explored and both were 
avulsed with no remaining fibers. There was 
a hard bar of disc material at the sth inter- 
space which had apparently been present for a 
long time. The root which normally would 
have passed over it was avulsed and nothing 
further was done. She was discharged unim- 
proved. 

This case well demonstrates that several 
types of pathology can be present to confuse 
the picture. 


Case 1. R.C., a twenty-two year old female, 
was thrown from a car, suffering head and 
left upper extremity injuries, including a frac- 
ture of the humerus. There was complete motor 
and sensory deficit of the arm and shoulder, 
and a Horner’s syndrome. After recovery from 
the head injury and healing of the fracture, 


Fic. 3. Case 111. Small blunted root notch at left 6th, 
large extradural pockets at 7th and 1st thoracic 
interspaces. 


Cervical Nerve Root Avulsion 


Fic. 4. Case tv. Large extradural sacculation at the 
6th and 7th foramina. 


she was referred for neurosurgical evaluation. 
Myelography demonstrated obliteration of the 
root notch at the 6th foramen and extradural 
pockets at the 7th and Ist thoracic, indicating 
avulsion of the 7th and 8th cervical and Ist 
thoracic roots (Fig. 3). Exploration was not 
advised. 


Case iv. J.G., male, aged forty, was struck 
on the shoulder by a falling pipe fifteen years 
before. There was almost complete motor and 
sensory loss of the shoulder and extremity. 
Later, a severe causalgia of the finger and 
thumb developed, for which a sympathectomy 
was done in another city. The pain was not 
relieved and further motor deficit occurred. 
His brachial plexus had been explored at still 
another hospital and, though somewhat 
fibrosed, was pronounced intact. 

Myelography was advised and carried out 
which showed a large extradural sacculation 
projecting through the 6th and 7th foramina, 
interpreted as a complete avulsion of the 7th 
and 8th cervical roots (Fig. 4). Since most of 
the oil entered these pockets, the condition 
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Fic. 5. Case v. Blunted root sleeve at 6th interspace 
(left) and extradural pocket at 7th interspace. 


of the other roots could not be ascertained. 
Surgical exploration was not advised. 


Case v. O.T.C., a sixty-four year old man, 
received a severe injury to the left shoulder 
while blasting stumps. He was seen shortly 
afterwards. He had a large axillary hema- 
toma, extensive soft tissue lacerations of the 
forearm, motor and sensory deficit of the hand 
and fingers and a Horner’s syndrome. The arm 
was not involved neurologically. 

Myelography was done three weeks later and 
showed a sealed over 7th root sleeve and an 
extradural pocket projecting through the 7th 
intervertebral foramen (8th root) (Fig. 5). On 
other views, a smooth dural bulge obliterated 
normal markings at the Ist thoracic root site. 
Surgery was not advised and there has been 
no subsequent improvement. 


Case vi. D.F.E., a seventeen year old girl, 
fell from a moving car, two and one-half years 
previously, landing upon her right arm and 
shoulder. Except for some preservation of 
sensation of the sth and 6th cervical roots, 
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the right arm was paralytic. There was an 
incomplete Horner’s syndrome. Myelography 
showed a large extradural collection of opaque 
medium alongside the cord at the 6th foramen 
and a smaller one at the 7th (Fig. 6). The nor- 
mal notch was sealed over at the Ist thoracic. 
Interpretation was 7th, 8th cervical and ist 
thoracic avulsion. Surgery was not advised, 


Case vit. J.W.C., a four year old boy, in- 
jured in a car accident three months before 
admission. He had been unconscious for seven- 
teen hours and had sustained a fracture of the 
right clavicle, head of the right humerus and 
right femur. He was found to have complete 
loss of power in all muscles of the shoulder 
girdle except the serratus magnus and a portion 


of the pectoralis major. The arm was powerless . 


except for the extensors of the forearm and 
fingers and supinators of the forearm. Sensation 
was absent in the same regions.Myelography 
showed a tremendous outpouching at the right 
7th intervertebral foramen and another pocket 
lying along the theca upward as far as the sth 
foramen (Fig. 7). Thus, it was felt certain that 


Fic. 6. Case vi. Large extradural pocket at right 6th 
and small one at 7th interspace. 
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the 6th, 7th and 8th roots were avulsed. No 
attempt at repair was advised. 


Case vit. W.P.M., male, aged fifty, was 
struck on the head and left shoulder, five 
months previously, by the block of an overhead 
crane. He was unconscious for thirty hours 
and, upon regaining consciousness, found he 
was unable to move his left arm. Since he had 
a fractured humerus, little attention was paid 
to the paralysis at the time. Arriving for neuro- 
surgical evaluation, he was found to have 
complete paralysis of the shoulder girdle and 
loss of sensation in the arm and hand except 
for the medial two digits and the region medi- 
ated by the 2nd dorsal root. Myelography 
was carried out and demonstrated an extra- 
dural pocket, indicating avulsion of the 6th 
cervical root with small notches representing 
the 4th, sth, 7th, and 8th (Fig. 8). It was felt 
that these were either partially or completely 
torn also. Surgery was not advised. 


SUMMARY 


We have had the opportunity of per- 
sonally examining nine instances of cervical 


ic. 7. Case vu. Large sacculation covering the 6th, 
7th and 8th nerve roots. 


Cervical Nerve Root Avulsion 


Fic. 8. Case vit. Small extradural pocket at 5th 
foramen. Fourth, 5th, 7th and 8th root sleeves nar- 
rowed and contracted. 


root avulsion, plus the roentgenograms and 
case histories of four others. Two of this 
series and three of Dr. Murphey’s original 
military cases have been explored. In all 
instances, one or both of the myelographic 
abnormalities, an extradural collection of 
opaque medium, or a blunted root notch, 
have been present. In view of the surgical 
correlation, the findings may be considered 
practically pathognomonic, particularly 
when associated with the history of trauma 
and the proper neurological deficit. 

In none of the cases that have been 
operated upon with the hope of surgical 
restitution has it been possible to effect any 
improvement. The value of the myelo- 
graphic procedure is simply to confirm the 
diagnosis and to present evidence contra- 
indicating the advisability of surgery which 
up to now has been fruitless. 


Baptist Memorial Hospital 
Memphis, Tennessee 
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DISCUSSION 


Dr. Haron O. Pererson, St. Paul, Minne- 
sota. My first reaction, on reading the title of 
Dr. Whiteleather’s paper, ‘‘“Roentgen Demon- 
stration of Cervical Nerve Root Avulsion,” 
was that it can’t be done. In my simple way 
I imagined he was demonstrating the actual 
nerve trunks, and I just couldn’t figure out 
how it could be done. 

I am convinced now, however, that he has 
described a distinct entity which I was formerly 
completely unaware of. After seeing his illus- 
trations about a month or so ago, I was able to 
find 4 cases in the records of the University 
Hospitals which fit this roentgenographic 
picture, but only one of these had an injury. 
It is not surprising, therefore, that as these 
4 cases came along we had not been impressed 
with the association of the extradural ‘“‘cyst”’ 
and the injury. We simply called those cases 
“arachnoid cysts.” 

Two of our cases were in the cervical region, 
and 2 in the thoracic. One of the cervical cases 
had a very severe injury twenty-one years 
earlier, and had had a semiflail arm ever since. 
He came in for study because of a severe pain 
in the shoulder and arm of six months’ duration. 
When we demonstrated this so-called “‘arach- 
noid cyst” we felt that it was the cause of his 
pain. He was explored and the cyst was re- 
moved, and he was relieved of pain. He had no 
improvement in the motor weakness, but the 
pain of which he complained was relieved. 

The other 3 cases which we have had, in 
which there was no injury, also were operated 
on. Arachnoid cysts were found in each case, 
but in one of the thoracic cases the cysts were 
multiple, and in that case there was bone ero- 
sion of the pedicles in several areas in the 
thoracic spine. From a roentgenographic stand- 
point, therefore, we have a similar condition 
which is not produced by trauma. 

It would seem possible to me that one could 
have a cyst of this type with such a small open- 
ing that the contrast medium might not enter 
the cyst. In such a case the extradural pocket 
lying alongside the dural sac would produce a 
flattening or deformity of the dural sac, which 
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would simulate the deformity produced by scar 
tissue as Dr. Whiteleather has pointed out. 

In the future, in view of Dr. Whiteleather’s 
paper, I believe we can alert our clinicians 
about this condition, and do more myelograms 
on such cases, and possibly have more surgery 
with removal of these cysts. 

Even though the nerve damage cannot be 
repaired, it seems rather a shame to make this 
diagnosis only to establish the fact that nothing 
can be done for the patient. I believe we are 
prone to draw conclusions on the basis of small 
numbers of examples of rare conditions be- 
cause it is difficult for any one person to obtain 
a large series. In a commonplace lesion, such as 
carcinoma of the stomach, or colon polyps, 
or ruptured intervertebral disc, one would not 
draw conclusions from 10, 12 or I§ cases. 

Therefore, I believe we can stimulate our 
neurosurgeons to have myelograms done on 
these cases, and continue to explore them 
surgically, until we have collected evidence 
from a larger series of cases (how big, I don’t 
know), before we feel that this is a hopeless 
condition from the standpoint of treatment. 

I wish to congratulate Dr. Whiteleather on 
presenting something which is new in diagnostic 
roentgenology; and even though it may prove 
to be hopeless from the standpoint of therapy, 
it is a condition worth knowing about. 

Dr. WHITELEATHER (closing). I intentionally 
left out differential diagnosis for the sake of 
brevity. In several thousand myelograms, I 
have never seen an arachnoid or dural cyst 
that might have been confused with this de- 
formity. The few that I have seen have been 
in the lumbar region and none have projected 
through a foramen. It is conceivable that an 
extradural tumor might effect a defect such as 
the blunting of a root sleeve or notch but it 
would most likely produce signs and symptoms 
of cord pressure. All of these cases presented 
the distinct history of trauma and such a clear 
cut neurological syndrome that the neurological 
surgeons were frequently able to predict the 
exact roots involved. 

Only when an associated lesion has been 
present, such as in our Case 11, which had an 
old extruded disc, has there been any doubt. 
Pain has not been a prominent feature though 
one man did have causalgia, the exact cause of 
which was never determined. 

I wish to thank Dr. Peterson for his interest- 
ing and excellent discussion. 
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LEIOMYOMA OF THE STOMACH* 


By HERBERT L. ABRAMS, M.D. 


SAN FRANCISCO, CALIFORNIA 


HE melancholy outlook confronting 

the patient with a malignant gastric 
neoplasm needs no emphasis. There is a 
group of benign gastric tumors, on the other 
hand, in which the surgeon can confidently 
predict cure following removal, and among 
these are the leiomyomas, or smooth mus- 
cle tumors. In the past, benign tumors mis- 
diagnosed as carcinoma clinically and 
roentgenographically have been deliberate- 
ly neglected as inoperable. With careful 
evaluation of the diagnostic criteria, how- 
ever, a correct tentative diagnosis may be 
suggested. This is of further aid to the sur- 
geon in that it may alter his plan of surgical 
therapy, even among those cases in which 
exploration is mandatory. 

In this paper, the characteristics of the 
smooth muscle tumors of the stomach will 
be assayed by evaluating 5 hitherto un- 
reported cases, all proved during life, re- 
viewing the pertinent literature, and 


analyzing reports of 50 collected 


REPORT OF CASES 
Case 1 (Fig. 1-5). (Patient of Dr. Edmund 


Butler.) L. L., a forty-five year old woman, 
entered the hospital with a chief complaint of 
epigastric distress of about one month’s dura- 
tion. She had had episodes of dizziness and 
headaches for the past few years. She also had a 
gradual onset of increasing anemia for one year 
prior to entry, for which she had received 
treatment elsewhere without benefit. She had 
no history of hematemesis or melena. 

On physical examination, she appeared 
slightly pale, but in no acute distress. There 
was tenderness in the upper abdomen; no 
masses or viscera were felt. 

Hemoglobin was 11 grams. She had a normal 
gastric acidity, although there was blood in 
the gastric washings on all specimens taken. 


+ These will be referred to throughout as the “collected cases” 
and include the ¢ cases reported herein. 


Upper gastrointestinal series showed a large 
ovoid filling defect in the fundus of the stomach. 
The mucosa adjacent to the filling defect ap- 
peared normal. A large central ulceration was 
present. No disturbance of gastric mobility or 
peristalsis was observed. The roentgenologic 
diagnosis was: “tumor of the stomach, with 
ulceration.” 

Course. At exploration, a large ovoid mass 
was present in the fundus of the stomach. Local 
excision of the tumor was performed and the 
patient had an uneventful recovery. 

Pathologic Report. The gross specimen con- 
sisted of a lobulated tumor, with smooth sur- 
face, weighing 136 grams and measuring 8 by 6 
by 5.5 cm. There were two ulcer craters, 12 
and 8 mm. in size respectively, which pene- 
trated the substance of the tumor for about 2 
cm. and communicated with each other be- 
neath a 1 cm. broad bridge of intact mucosa. 
On _ histopathologic examination, the tumor 
was composed of interlacing bundles of smooth 
muscle cells. The diagnosis was: leiomyoma, 
stomach. 


Case 11 (Fig. 6-9). H. F., a sixty-two year 
old man, entered the hospital with a chief 
complaint of shortness of breath of three weeks’ 
duration. He also had anorexia, some bloating 
in the abdomen after eating, and a dull ache in 
the epigastrium. 

On physical examination, he appeared to be 
in no distress. His blood pressure was 140/90. 
His heart was slightly enlarged. The lungs were 
clear. The liver was felt three fingers below the 
costal margin, but no other abdominal organs 
or masses were palpable. 

The hemoglobin was 14 grams, with a nor- 
mal white blood cell count. 

Upper gastrointestinal series showed a round, 
sharply demarcated filling defect in the gastric 
cardia. The surrounding mucosal folds ap- 
peared normal. The roentgenologic diagnosis 

was: “discrete tumor of the gastric cardia, 
probably carcinoma.” 

Course. At exploration, a round, firm, 
sharply demarcated mass was found in the 
cardia of the stomach. This was excised locally, 


* From the Department of Radiology, Stanford University School of Medicine, San Francisco, California. 
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Fic. 1. Case 1. Upper gastrointestinal series. Upright 
spot film demonstrates a large oval mass projecting 
into the fundus. 


Fic. 2. Case 1. Spot film, showing central 
ulceration in the mass. 


Fic. 3. Case 1. Prone oblique film. The adjacent 
mucosa appears normal, and the edges of the tu- 
mor are sharply delineated. 


Fic. 4. Case 1. Cut section of the gross specimen. 


Note the whorled appearance. The two craters 


communicated with each other. 
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Fic. 5. Case 1. Photomicrograph. The nuclei in longi- 
tudinal section are oval. The muscle fibers are ar- 
ranged in curving bands that merge with other 
groups of muscle fibers. 


after frozen section had established its benign 
nature. The patient did well in the immediate Fic. 7. Case 11. Upright spot film. A definite mass 
postoperative period. One week after operation, impinges on the air filled fundus. 


he suddenly became acutely dyspneic and cya- 
notic and died, apparently having suffered a 


Fic. 6. Case 11. Prone oblique film of the barium filled — Fic. 8. Case 1. Mucosal detail spot film. The rugae 
stomach. There is a possible filling defect in the are normal adjacent to the tumor and stop abrupt- 
cardia, ly at its edge. 
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Pathologic Report. The specimen was a 3 by gen 
2 by 2.5 cm. firm round mass, surrounded by a ant 
thin connective tissue capsule. On histopatho- ( 
logic examination, irregular whorls of smooth felt 
muscle and connective tissue were seen. The ant 
cells were uniform, and showed little mitotic tort 
activity and no evidence of malignancy. The ope 
diagnosis was: leiomyoma, stomach. P 
Case 1 (Fig. 1c—-11). (Patient of Dr. Emile “i 
Holman.) G. W., a fifty-six year old man, the 
entered the hospital with a chief complaint of abc 
melena. Five weeks before he had become faint, the 
pale and dizzy, and passed a large amount of pea 
biood per rectum. He was hospitalized at that free 
time and gradually improved. Two days before sm 
admission he again had an attack of melena, His 
became weak and developed marked pallor. of | 
He had no nausea or vomiting, nor abdominal a 
pain. Th 
On physical examination, he was a pale but ulc 
well nourished man in no distress. The heart 
and lungs were normal. On abdominal exam- ( 
ination, no masses or viscera were felt and there Blc 
iioge: was no tenderness. the 
The hemoglobin was 8 grams. On gastric her 
analysis, there were 23 units of free acid. ops 
Upper gastrointestinal examination showed pla 
Fic. 9. Case 11. Gross specimen. The tumor isslightly 4 discrete mass in the antral portion of the wel 
lobulated, with a smooth surface. stomach, with a crater in the center. Peristalsis wh 
: ; kc appeared to pass readily through this area, and her 
massive pulmonary infarction. No autopsy was h h an of ail | int 
shinai. the mucosal pattern up to the margins of the | 
lesion appeared essentially normal. The roent- 7” 
sto 


j Fic. 10. Case 11. Prone oblique film. There isa | Fr 

é, sharply circumscribed filling defect in the gastric 
antrum. Peristalsis passed readily through the in- Fic. 11. Case 11. Upright spot film shows an 
volved area. apparent niche in the tumor. 


— 
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genologic diagnosis was: “‘tumor of the gastric 
antrum, fibroma or carcinoma.” 

Course. At operation, a movable mass was 
felt on the posterior wall of the stomach in the 
antrum. A subtotal gastric resection was per- 
formed. The patient had an uneventful post- 
operative course. 

Pathologic Report. The specimen consisted 
of an oval portion of the stomach wall, with a 
large round firm mass 3.5 cm. in diameter in 
the submucosa. An ulceration in the mucosa 
about § mm. across was present directly over 
the mass. The remainder of the mucosa ap- 
peared essentially normal. The tumor was 
freely movable, rubbery in consistency, with a 
smooth contour and a thin delicate capsule. 
Histopathologic examination showed a pattern 
of interlacing whorls of long spindle cells with 
a delicate fibrillary intercellular substance. 
The diagnosis was: “‘leiomyoma, stomach, with 
ulceration.” 


Case tv (Fig. 12-14). (Patient of Dr. Arthur 
Bloomfield.) R. B., a fifty year old man, entered 
the hospital because of a past history of gastric 
hemorrhage. Twenty years before, he had been 
operated upon for a duodenal ulcer, a pyloro- 
plasty having been performed. He remained 
well until about a year before admission, at 
which time he had two attacks of massive 
hematemesis. At the time, an upper gastro- 
intestinal series was performed, which was 
said to show a tumor in the pars media of the 
stomach. Although the diagnosis of carcinoma 


Fic. 12. Case 1v. Upper gastrointestinal series. A 
large, circumscribed filling defect, with central 


ulceration, is present in the pars media of the 


stomach on the greater curvature. 
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Fic. 13. Case 1v. Spot film, showifig mucosal folds * 
stopping abruptly at the edge of the tumor. 


was made at that time, the patient refused 
operation and felt well until the time of ad- 
mission. He entered the hospital for evaluation 
of the gastric tumor. 

Physical examination was essentially nega- 
tive. 

The hemoglobin was 15 grams and the red 
blood cell count § million. 

Upper gastrointestinal series disclosed a dis- 
crete mass in the pars media of the stomach, 
impinging on the greater curvature. Normal 
mucosal folds were demonstrated adjacent to 
the mass and the surface of the mass was 
clearly delineated. There was a niche in the 


Fic. 14. Case 1v. Photomicrograph. In cross section, 
the smooth muscle nuclei vary considerably in 
size and shape—because the cells are cut at differ- 
ent levels. 
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Fic. 15. Case v. Upper gastrointestinal series. A 
large, discrete filling defect, with a central ulcer 
crater, is present on the lesser curvature of the 
stomach, extending almost up to the cardia. 


center of the tumor. The roentgenologic diag- 
nosis was: “large submucous tumor, probably 
benign, with central ulceration.” 

Course. On exploration, a firm, round, smooth 

tumor mass was felt, with its base on the pos- 
terior wall of the stomach. In the center of its 
gastric surface was a deep ulcer crater. Local ex- 
cision was performed and the cut edges of the 
stomach were approximated. The patient had 
an uneventful recovery. 
+ Pathologic Findings. The specimen was an 
ovoid, firm, rubbery tumor, which measured 
5 by 3.3 by 4 cm. In the center of the mucosal 
surface there was a large, deep, penetrating ul- 
cer about 1.5 cm. wide and approximately the 
same depth. This ulceration extended into the 
tumor itself. The cut surface was pale and 
slightly translucent. Histopathologically, the 
tumor was composed of smooth muscle. The 
diagnosis was: “leiomyoma, stomach, with ul- 
ceration.” 


Case v (Fig. 15, 16). G. B., a fifty-five year 
old man, entered the hospital complaining of 
pallor, weakness and shortness of breath. He 
had had no nausea, vomiting, abdominal pain, 
hematemesis, or melena. 

On physical examination, he appeared pale 
and weak. The heart was not enlarged and the 
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lungs were clear. No abdominal masses or or- 
gans were felt. 

The hemoglobin was 5.5 grams, and the red 
blood cell count 2.2 million. Stools were mark- 
edly positive for occult blood. Gastric analysis 
disclosed a free acid of 10-15 units, and a total 
acid of units. 

Upper gastrointestinal series showed a large, 
discrete filling defect on the lesser curvature of 
the stomach, extending almost up to the cardia. 
In the center of this mass a deep niche was 
demonstrated. The adjacent mucosa appeared 
essentially normal and there was no evidence 
of infiltration beyond the limit of the circum- 
scribed mass. The diagnosis was: “‘large gastric 
tumor with ulcer crater.” 

Course. The patient was prepared tor surgery 
by repeated transfusions of whole blood. At 
operation, a large, well circumscribed tumor 
mass was found on the lesser curvature in the 
anterior wall of the pars media. The tumor was 
approximately § cm. in diameter, and_pro- 
jected into the lumen of the stomach for a dis- 
tance of about 4 cm. In its center was a large 
deep ulcer crater. A subtotal gastrectomy was 


Fic. 16. Case v. Operative specimen. The tumor is 
smooth and sharply circumscribed, with a deep 
ulcer crater. The adjacent mucosa appears normal. 
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performed, and the patient had an uneventful 
recovery. 

Pathologic Report. The specimen consisted 
of a portion of stomach measuring 18 by 11 cm. 
On the lesser curvature there was a discrete 
globoid mass about 6 cm. in diameter, extend- 
ing into the lumen. The mucous membrane 
was stretched thin and smooth over its surface. 
There was a 2 cm. crater at the top of the dome, 
extending 1 cm. into the depth of the tumor. 
Histopathologically, the tumor was composed 
of spindle-shaped cells arranged in bundles, 
with the typical appearance of smooth muscle. 
The diagnosis was: “leiomyoma, stomach, with 
ulceration.” 


DISCUSSION 


1. Incidence. Until recent years, benign 
tumors of the stomach were considered a 
rarity.!2!7 In 1936, however, Rigler and 
Ericksen* reported that 24 per cent of a 
large group of gastric tumors noted path- 
ologically were benign, and that 11 per cent 
of gastric tumors found on roentgen exami- 
nation were benign. Support for this higher 
incidence of benign gastric tumors was 
furnished by Dudley and his coworkers,!° 
who found that 22 per cent of all gastric 
tumors discovered in an autopsy series 
were benign, although only 1.3 per cent of 
their surgical series were benign. 

Of the benign gastric neoplasms, leiom yo- 
ma is certainly the most common 
Rigler and Ericksen found 
that leiomyomas comprised 27 per cent of 
all benign gastric tumors, and Collins and 
Collins’ found a 40 per cent incidence 
among 1,347 reported benign gastric neo- 
plasms. Judd and Hoerner™ reported that 
70 per cent of 50 benign neoplasms found 
at operation were leiomyomas. Rieniets,*° 
in a pathologic study of 200 consecutive 
autopsied cases, found an incidence of 13 
per cent of gastric leiomyomas. Meissner” 
found leiomyomas in 23 of 50 stomachs 
carefully studied histopathologically, an 
incidence of 46 per cent. 

One explanation for the varying reports 
and for the discrepancy between autopsy 
and surgical figures is that most leiomyomas 
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found at autopsy are small, and average 
about 0.5 cm. in size. Usually, they cause 
no symptoms, and hence fail to attract 
attention during life. During the past fif- 
teen years, 50 instances of gastric leiomyo- 
ma are recorded in the pathological files 
of the Stanford University School of Medi- 
cine, but of these only 5 were of sufficient 
clinical importance to warrant operation. 

2. Age and Sex. The overwhelming ma- 
jority of gastric leiomyomas are found 
between the ages of forty and sixty.4:7:44% 
In the collected cases, only 1 was below the 
age of forty, and 70 per cent of the patients 
were in the fifth and sixth decades of life. 

No predilection for either sex was ap- 
parent.':?!.5 Twenty-six of the collected 
cases were male, and 24 female. 

3. Pathology. These tumors originate in 
the muscular layer of the stomach, and 
although most are submucosal and intra- 
gastric in location, occasionally they are 
extragastric or subserosal.* The smaller 
ones may remain in the wall as an intra- 
mural lesion, without projecting either 
toward the peritoneal cavity or toward 
the lumen of the stomach.” 

When found at autopsy, they are usually 
below 1 cm. in size.2° They may attain 
enormous size, however, in spite of their 
apparent slow rate of growth (Fig. 4). 
Grossly, they are firm, well defined, sharply 
circumscribed The smaller 
growths are usually ovoid or round, and the 
larger ones may be lobulated.” The cut 
surface is grayish-pink or cream colored, 
with a whorled appearance. Because they 
are relatively avascular, degenerative 
changes such as fibrosis, hemorrhage, hya- 
line degeneration and calcification are com- 
mon." Ulceration occurs frequently and 
tends to be quite deep (Fig. 4 and 16). 
Figures 4, 9 and 16 display the character- 
istic gross appearance. In Figure 16, the 
normal adjacent mucosa, clear-cut bor- 
ders, smooth surface and deep ulceration 
are well demonstrated. 

On histopathologic examination, inter- 
lacing bundles of smooth muscle fibers are 
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seen (Fig. 5). The cells are spindle shaped, 
well differentiated and show rare mitoses. 
Occasionally, palisading is present, which 
at times causes confusion with nerve sheath 
tumors. The nuclei are cigar shaped and 
slightly more pleomorphic than normal 
smooth muscle. In cross section, with the 
cells cut at different levels, there may be 
an apparent marked difference in size and 
shape (Fig. 14). 

At times a pointless distinction is made 
in the literature between gastric fibromyo- 
ma and leiomyoma. The only difference 
between the two is the relative amount of 
connective tissue stroma, which probably 
multiplies as the tumor increases in age 
and size.”* With a hematoxylin and eosin 
preparation, the muscle takes a deeper 
and more purple stain than connective 
tissue, and is not as refractive. 

It may be difficult to differentiate be- 
tween a benign leiomyoma and a leiomyo- 
sarcoma, and there have been reports of 
supposedly benign leiomyomas metastasiz- 
ing to the liver. In these cases, mitotic 
figures, pleomorphism, and evidence of 
invasion have been absent. 

4. Location of the Tumor. Many of the 
articles in the literature emphasize that an 
overwhelming number of tumors are located 
in the pyloric region.!:+:3."4.2°.25 Others have 
reported a higher incidence in the cardia,°® 
while a third group has found that there is 
no predilection for any special part of the 
stomach.” Collins and Collins’ pointed 
out that 85 per cent of postmortem speci- 
mens were situated at the cardia, while 
65 per cent of the surgical specimens were 
situated near the pylorus. These figures 
caused Covey and Rogers* to suggest that 
for some reason leiomyomas in the distal 
third of the stomach tend to grow to greater 
size and to cause more symptoms than 
elsewhere. In the collected cases, the distri- 
bution of tumors between the pyloric end 
and the body of the stomach was roughly 
equal, with a somewhat smaller number in 
the fundus and the cardia. More were lo- 
cated on the greater curvature than on the 
lesser curvature. The variable location is 
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TABLE | 


INCIDENCE OF SYMPTOMS AMONG 50 COLLECTED 
CASES OF LEIOMYOMA 


Percent- 
of Cases 


age 
Maclin 33 66 
Manifestation 
Hematemesis 10 
Melena 13 
Hematemesis and melena 5 
Unspecified 5 
Associated Symptoms 
None 1S 
Epigastric distress, pain, 

“dyspepsia” 13 
Epigastric pain and distress 9 18 
Obstruction, nausea and vomiting 8 

4 


Slowly enlarging abdominal mass 


4 
Anorexia and weight loss 2 

I 
No symptoms I 


well demonstrated in the roentgenographic 
illustrations. 

5. Symptoms and Physical Findings 
(Table 1). Hemorrhage is by far the com- 
monest symptom,!:*:+:!4.21.25 and was present 
in 66 per cent of the collected cases. Recur- 
rent attacks were frequently noted. In 
about one-half of the cases with bleeding, 
a history of abdominal distress of relatively 
long duration was obtained. In 4 of our 5 
patients, bleeding was the primary mani- 
festation of the tumor. 

Epigastric pain and weight loss," a pep- 
tic ulcer syndrome,’ pyloric obstruction," 
and a palpable mass were also noted in a 
significant number of cases. 

The duration of symptoms was stated in 
32 of the collected cases, in 24 of which it 
exceeded one year (Table 11). 

6. Laboratory Findings. Although it has 
been stated that achylia is present in most 
cases, it seems apparent that there is no 
constant relationship to gastric acidity." 
Among 17 patients whose gastric acidity 
was tested, 10 had no free acid and 7 had 
normal or high acidity. 

The stool guaiac test was positive in 
the majority of patients on whom the exam- 
ination was performed. The hemoglobin 
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Taste II 


DURATION OF SYMPTOMS IN 32 CASES 
OF GASTRIC LEIOMYOMA 


Duration Number of Cases 


1 month or less 
2 to 12 months 
I to 2 years 
2to § years 

§ to IO years 
10 to 25 years 


was recorded in 22 instances, in two-thirds 
of which it was below to grams. 

7. Gastroscopy. On gastroscopic examina- 
tion, the leiomyoma is seen as a smooth, 
sharply limited tumor, with the overlying 
folds stretched and effaced. There is no 
evidence of induration surrounding the 
tumor site. Schindler et a/.** have described 
as a sign of a submucosal neoplasm the 
stretching of a mucosal fold from the sur- 
rounding mucosa up to the surface of the 
tumor, bridging the space between the top 
of the tumor and the level of the surround- 
ing mucosa. In at least 1 case in which 
gastroscopy was performed, this sign was 
negative. 

8. Roentgenologic Findings. In 1924, 
Moore?’ elaborated a set of criteria for the 
diagnosis of benign gastric tumors to which 
relatively little has been added. These 
tumors produce a_ circumscribed _ filling 
defect, over which the rugae are obliterated. 
The surrounding folds, however, are nor- 
mal, and there is no disturbance in peri- 
stalsis. Moore stated at the time, and this 
was later emphasized by Carter and Laing,’ 
that benign tumors do not reveal a niche; 
this statement certainly does not apply to 
the smooth muscle tumors. 

Leiomyomas are usually round or oval 
and sharply demarcated.*! The margins are 
smooth, and the tumor is mobile on palpa- 
tion under the roentgenoscope.‘ There is 
no evidence of fixation or induration," and 
the stomach wall is pliant.!! Although they 
are occasionally pedunculated, more fre- 
quently they are sessile. The filling defect 
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frequently forms an abrupt angle with the 
uninvolved gastric wall, which helps to 
distinguish it from an extrinsic pressure 
defect.*? Ulceration is but in 
the presence of ulceration, it is difficult 
to demonstrate folds converging toward 
the center of the crater. The ulcers are 
usually deeper than the ordinary ac 
peptic ulceration. 

In the over-filled stomach, barium may 
obscure the location of the tumor,*' and 
under these circumstances, compression is 
helpful. Heavy penetration may also bring 
out the filling defect. 

Among the 50 collected cases, upper gas- 
trointestinal examinations were performed 
in 41, 2 of which were negative, and in the 
remainder of which a definite mass was 
demonstrable. In 28 of these cases, there 
was ulceration of the leiomyoma. The fill- 
ing defect was almost invariably sharp and 
circumscribed, and the surrounding mu- 
cosa appeared essentially normal. In 2 
instances, calcification of the tumor was 
demonstrable on the plain film. I have 
personally seen 1 case of a gastric leiomyo- 
ma, about I cm. in size, which could be 
seen on the plain film as a calcific density 
in the left upper quadrant. 

In Figure 1, the large soft tissue mass is 
clearly outlined. Its smooth surface and 
central ulceration, as well as the adjacent 
normal mucosal folds, are well demon- 
strated in Figures 2 and 3. The clearcut 
filling defect of the cardia shown in Case 11 
was constant at roentgenoscopy (Fig. 7). 
Figure 11 is a pressure spot film which 
brought out the niche in Case 111. The typi- 
cal, sharply delineated filling defect, with 
a deep ulcer crater, is shown in Figure 15. 

It is important, although difficult, to 
assess the reliability of the criteria for diag- 
nosis. Most of the cases described in the 
literature were diagnosed preoperatively 
as carcinoma. “Gastric tumor” was usually 
the diagnosis in our cases, in 2 of which a 
benign lesion was suggested. It would seem, 
then, that these criteria have not been too 
useful in the past. 

But what has actually happened is that 
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the radiologist, swayed by the statistics, 
has tended to make the diagnosis of carci- 
noma in all cases of gastric tumor, because 
it is the commonest tumor discovered roent- 
genologically. In «addition, if gastric 
carcinoma proves to be a benign neoplasm, 
the error in diagnosis is seldom the cause of 
uproar by his colleagues that the reverse 
situation provokes. Yet, painstaking ef- 
forts at differential diagnosis may prove 
to be of great value to the surgeon. 

I think it is possible to reach a middle 
ground: in which any tumor which meets 
the criteria described above can be called 
“probably benign.” If, in addition, it ap- 
pears to be intramural in location and 
presents a single deep ulcer, the possibility 
of leiomyoma may be suggested. Although 
there are other intramural tumors, a leio- 
myoma is certainly the commonest and the 
one which most frequently ulcerates. When 
the diagnosis of a benign tumor is made, it 
should be made clear to the referring physi- 
cian that the possibility of malignant neo- 
plasm cannot be entirely excluded. 

9. Treatment. Radical gastric resection 
has been advocated as the treatment of 
choice because of the “‘frequency”’ of malig- 
nant degeneration and because benignity 
is difficult to establish at the time of opera- 
tion, even with a frozen section.”” Others 
feel that if the tumor is benign and local- 
ized, local excision is acceptable." This 
general schism in attitude is reflected in 
most of the literature. On the whole, how- 
ever, by far the greatest number of tumors 
have been locally excised, and there has 
been very little evidence of recurrence. In 
3 of our patients, local excision was per- 
formed, and in 2, subtotal gastric resection. 

Exploration is mandatory, unless specif- 
ically contraindicated, regardless of how 
strongly the roentgenograms and gastros- 
copy may indicate benignity. Until the 
tumor is examined histopathologically, the 
presence of a malignant lesion cannot be 
totally excluded. In addition, if the tumor 
is large enough to be roentgenographically 
demonstrable, the chances are reasonably 
good that bleeding episodes will occur soon- 
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er or later. In 5 of the 50 collected cases, 
surgery was not employed; 4 died because 
of bleeding from their leiomyomas, and 1 
died following an unrelated illness. 

10. Prognosis. The prognosis in_ leio- 
myoma of the stomach is excellent. Among 
the cases subjected to surgery, there have 
been very few reported recurrences. In 
spite of the high rate of malignancy which 
would seem to be indicated by Lahey and 
Colcock,”” the majority of the reports in 
the literature support the point of view that 
these lesions rarely degenerate into leiomyo- 
sarcoma. Most deaths have been caused by 
the effects of ulceration of the tumor. Con- 
servative treatment, as noted above, is not 
indicated. In Thompson and Oyster’s*! 
series of 7 patients, the 3 conservatively 
treated all died. All of our patients survived 
the operation, 1 dying of pulmonary em- 
bolism a week later. There has been no evi- 
dence of recurrence in the remaining 4 
cases. 

SUMMARY 


1. Five cases of leiomyoma of the 
stomach discovered at operation are pre- 
sented, with the pertinent clinical, path- 
ological and roentgenological findings. 

. The literature is reviewed and the 
criteria are summarized and 
evaluated. 

3. The demonstration of a smooth, 
round, sharply demarcated, sessile gastric 
tumor, with central ulceration, normal 
adjacent mucosa, and normal peristalsis 
should suggest the possibility of a leto- 
myoma of the stomach. 


Stanford University Hospitals 
San Francisco 15, California 
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RETROPNEUMOPERITONEUM ASSOCIATED 
WITH LAMINAGRAPHY* 


By ALESSANDRO U. FRANCIOSI,! ANTONIO F. GOVONI,? and 
COSTANTINO G. PASQUINELLP 


From the Institute of Radiology and Physical Therapy (Director, Prof. Mario Lenzi) 
of the University of Modena 


MODENA, ITALY 


is a procedure 
for the visualization of the retroperi- 
toneal organs by means of an artificial 
emphysema of the retroperitoneal tissues. 
The method may be supplemented by in- 
sufflation of hollow viscera, by intravenous 
urography and by other procedures. Retro- 
peritoneum in combination with laminag- 


raphy has been very useful to us in the 
study of the kidneys, the pancreas and the 
adrenals. 

In most instances, we have found the 
procedure to be of easy execution. The in- 
sufflation, however, does not succeed when 
old inflammatory processes have caused 


Fic. 1. M. G., aged forty-eight. Normal subject. 


fibrosis of the retroperitoneal fatty tissues. 
The method is contraindicated in the pres- 
ence of active retroperitoneal inflammation 
and also in cases of capillary fragility and 
defective coagulation of blood. 


TECHNIQUE 


We prepare the patients with cleansing 


(4) Roentgenogram of the abdomen after in- 
suffation of gas. (B) Laminagraphy at 10 cm. 
from the anterior wall. 


enemas, then sterilize the skin of the 
perianal region. With the patients in the 
genupectoral position we introduce a needle 
in the midline, 1 cm. in front of the tip of 
the coccyx, in an oblique posterior direc- 
tion, until the needle finds the anterior wall 
of the coccyx at a depth of about 4 cm. The 


* Translated from the Italian by Cesare Gianturco, M.D., Carle Hospital Clinic, Urbana, Illinois. 
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Fic. 2. B.A., aged sixty-four. Hepatomegaly and right renal ptosis. (47) Roentgenogram of the abdomen 
after insufflation of gas. (B) Laminagraphy at 8 cm. from the anterior wall. 


injection must be made above the ano- best to establish contact with the bone at 
coccygeal ligament and for this reason, itis about 4 cm. of depth. When the needle is in 


Fic. 3. M.P., aged three. Hypernephroma of the left kidney, confirmed by operation. (4) Roentgenogram of 
the abdomen after insufflation of gas. (B) Laminagraphy at 10 cm. from the anterior wall. 
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position and if blood cannot be aspirated, 
we introduce 500 cc. of air or oxygen in 
children, and 1,200-1,500 cc. of gas in 
adults. The gas will cause a tympanitic 
sound upon percussion of the lumbar areas. 
During insufflation the patients show no 
marked discomfort, but a sense of painful 
fullness may be experienced for a few min- 
utes, first in the left, then in the right lower 
quadrant. The patients are asked to sit up 
for about thirty minutes, and then they are 
roentgenographed in the supine position. 
The direct roentgenographic examination 
is quite useful in most cases, but even bet- 
ter definition may be obtained by frontal 
and lateral laminagrams aimed at various 
body depths. The frontal laminagrams are 
especially useful for the study of the kid- 
neys. Lateral laminagrams are utilized in 
conjunction with gastric insufflation for the 
study of the pancreas and also for the 
demonstration of tumors of the gastric 
fundus. The Trendelenburg position allows 
a good visualization of the female pelvic 
organs. 

We have employed pneumoperitoneum 
in over 276 patients. No accidents have oc- 
curred in our experience with the method 
with the exception of a retroperitoneal 
hemorrhage in a patient with defective 
blood clotting. This could have _ been 
avoided if appropriate blood studies had 
preceded the examination. Perforation of 
the rectal wall by the needle has been re- 
ported. This is not particularly dangerous 


A. U. Franciosi, A. F. Govoni and C. G. Pasquinelli 


DecEMBER, 


1954 


and may be promptly detected because of 
the tenesmus which it causes. When the 
needle is too superficial, the injection of gas 
will produce emphysema of the perineal tis- 
sues. This is easily seen and the needle 
should be re-inserted more deeply. 

In our experience, the retroperitoneal in- 
sufflation of gas is a very useful procedure 
which seems to be without essential dan- 
gers. We believe that the simplicity of the 
method makes it preferable to the perirenal 
injection of gas for the study of the kidneys 
and of the adrenals. 


Dr. Antonio Govoni 
Clinica Medica, Radiologia 
Viale Cialdini 4 

Modena, Italy 
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ANEURYSM OF THE HEPATIC ARTERY DEMON- 
STRATED ROENTGENOGRA PHICALLY* 
A CASE REPORT 
By LUTHER JARVIS, M.D., and PHILIP J. HODES, M.D. 


PHILADELPHIA, PENNSYLVANIA 


_— of the hepatic artery are 
relatively rare lesions. Whereas 88 
have been reported, their roentgen mani- 
festations seem to have been entirely over- 
looked. This communication will review 
briefly the literature dealing with hepatic 
artery aneurysms. It will also record our 
roentgen findings in a patient suspected of 
having such an aneurysm which was proved 
at postmortem examination. 


INCIDENCE 


Aneurysms of the hepatic artery occur 
much more commonly in men than in 
women (62:20).’ Preferring no age group, 
they have been reported in a child ten years 
of age and in a man of eighty. 


ETIOLOGY 

Malloy and Jason* considered them the 
result of infection in 60 per cent, arterio- 
sclerosis in 22 per cent, and trauma in 10 
per cent of the cases. Syphilis, common 
cause for aneurysms in the large arteries, 
was not a prominent etiologic factor in this 
group, occurring in but 6 individuals. Five 
patients had associated cholelithiasis. Mal- 
loy and Jason felt that in the latter the 
aneurysms were due to cholangitis rather 
than vascular pressure by the concretion. 


PATHOLOGY!:?4 


Aneurysms of the hepatic artery may be 
divided into two large groups: the extra- 
hepatic and the intrahepatic. In the series 
reported by Malloy and Jason, 61 occurred 
outside of the liver, 20 within the liver, and 
3 aneurysms were found both within and 
without the liver. Whereas in most in- 
stances the aneurysms were single, as 


many as 4 and § were recorded in one indi- 
vidual. 

The main trunk of the hepatic artery 
was most commonly affected, being in- 
volved 40 times. Its right and left branches 
were involved but 26 and 7 times respec- 
tively. Noteworthy was the fact that the 
extrahepatic sacs usually were larger than 
the intrahepatic ones. 

The literature indicated that the smaller 
hepatic artery aneurysms usually were true 
aneurysms resulting from dilatation of the 
vascular wall. The larger ones more often 
were false aneurysms, or hematomas result- 
ing from rupture of the weakened vascular 
wall. Both types adhered to surrounding 
structures producing dense fibrous ad- 
hesions which compressed the bile ducts. 

Hepatic artery aneurysms, when they 
burst, usually ruptured into the abdominal 
cavity or adjacent structures. Of the 85 pa- 
tients reported by Malloy and Jason, rup- 
tures occurred in 67. In 35 the aneurysms 
ruptured into the abdominal cavity; in 22 
into the extrahepatic bile ducts; in 7 into 
the duodenum; in 6 into the gallbladder; 
in 1 into the portal vein; and in 1 the 
aneurysm ruptured into the stomach. 

Arteriosclerotic changes with significant 
vascular calcification were found in but 
one-fourth of the entire series of hepatic 
artery aneurysms. The significance of this 
observation is obvious. The latter may 
prove to be the only aneurysms demonstra 
ble roentgenographically. 


SYMPTOMS 

Pain, hemorrhage and jaundice were the 
outstanding clinical findings. The pain, 
which usually occurred in the right upper 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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Fic. 1. (4) Roentgenogram reveals the hepatic artery aneurysm in the paravertebral region adjoining L1. 
(B) Roentgenogram of the liver at autopsy, which shows the multiloculated aneurysms to better ad- 
vantage. 


abdomen or epigastrium, was described in 
58 of the 85 patients reported by Malloy 
and Jason. Hemorrhage, which occurred in 
about one-half of the patients, was mani- 
fested by profuse hematemesis, melena, or 
occult blood in the stools. Jaundice, pres- 
ent almost as frequently as hemorrhage, 
was usually obstructive and the result of 
compression of the common duct by the 
aneurysmal sac or blood clot. In many in- 
stances the jaundice was intermittent. 

Fever, asthenia, constipation, ascites, 
and an enlarged pulsating liver were also 
observed. 


ROENTGEN MANIFESTATIONS 


In spite of the fact that our review of the 
literature failed to reveal a description of 
the roentgen manifestations of hepatic 
artery aneurysms, we feel reasonably cer- 
tain others must have recognized and de- 
scribed it before us. 

The lesion in our patient looked so much 
like a splenic artery aneurysm roentgeno- 
graphically except for its position, it seems 
hard to believe others would have over- 
looked it. 

In our patient the lesion was observed in 


the survey film of the abdomen made in 
the anteroposterior projection. It pre- 
sented itself as a somewhat multiloculated 
ovoid calcific density in the right upper ab- 
domen. Lying closer to the spine than most 
gallbladders, one might have confused it 
with calcification in the wall of the gall- 
bladder. The calcific densities were globular 
and sharply defined, the periphery being 
egg-shell in character, the center less dense 
and mottled. As indicated above, our at- 
tention was directed to it because it 
mimicked aneurysms of the splenic artery 
so closely. Seids and Hauser’s’ description 
of the latter suited this perfectly. 

Not enough aneurysms of the hepatic 
artery have been described roentgeno- 
graphically to permit one to establish cri- 
teria for its roentgen diagnosis. Obviously, 
its recognition will depend upon the pres- 
ence of calcific debris within the wall of the 
aneurysm, or perhaps even within the 
hemorrhagic mass. The fact that but one- 
fourth of all hepatic aneurysms reveal sig- 
nificant atherosclerosis pathologically sug- 
gests that most hepatic artery aneurysms 
will remain unrecognized roentgenographi- 
cally. 
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Fic. 2. (4) Cross section of the liver revealing multiple tumor nodules. The arrow points to the aneurysm. 
(B) The aneurysm is seen to better advantage in this close-up photograph. 


REPORT OF CASE 


C.M.B., a colored male, aged seventy-four, 
was first seen in the Hospital of the University 
of Pennsylvania in November, 1948, complain- 
ing of frequency, nocturia, dribbling and hema- 
turia. At that time he was found to have hepa- 
tomegaly with ascites and impaired liver func- 
tion, all of which was attributed to Laennec’s 
cirrhosis. At that time the patient developed 
an incomplete small intestinal obstruction for 
which he was operated upon and a Lane’s kink 
removed. At operation the liver was found 
studded with small nodules which revealed the 
presence of hepatic cirrhosis microscopically. 

In January, 1949, the patient was readmitted 
because of ascites. At that time his liver func- 
tion tests were abnormal. With conservative 
treatment the ascites subsided and the liver 
function tests improved. 

In October, 1950, the patient’s abdomen 
again began to enlarge and cause discomfort. 


He complained of dull, persisting generalized 
abdominal pain which was most severe in the 
lower abdomen and unrelated to food. 

Physical Examination. The significant phys- 
ical findings were related to the abdomen 
where the surface veins were observed to be 
dilated and filling from below. Obvious ascites 
was present; the liver edge extended 5 cm. be- 
low the costal margin. 

Laboratory Findings. The patient was mod- 
erately anemic with 3 million red blood cells 
and 50 per cent hemoglobin. The white blood 
cell count was essentially normal, with 73 to 
85 per cent neutrophils. On two occasions urine 
examination revealed 2 plus albuminuria with 
many white blood cells. The patient’s serology 
was negative. The blood urea nitrogen ranged 
from 17 to $0, depending upon the patient’s 
state of hydration. The alkaline phosphatase 
revealed a slight increase, 15.3 units. The liver 
flocculation tests were essentially normal. 
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The patient became progressively weaker 
and finally died of a massive hemorrhage, 
presumably from esophageal varices. 

Autopsy Findings. Of primary interest was 
the patient’s liver which weighed 2,080 grams. 
It was entirely distorted by multiple large, ir- 
regular nodules, many of which seemed hemor- 
rhagic on the surface. In the region of the hepat- 
ic hilum, close to the entrance of the portal 
vein, was noted a calcified cystic structure inti- 
mately related to the hepatic artery, which 
proved to be an aneurysm of the hepatic artery 
that measured 3 by 3 cm. (Fig. 2). Distributed 
throughout the liver were multiple large nod- 
ules, some measuring 8 to Io cm. in diameter, 
which appeared to occupy 80 per cent of the 
liver parenchyma. 

Histopathologic examination confirmed the 
presence of the aneurysm. The liver nodules 
were hepatomas. 


SUMMARY 


1. Aneurysms of the hepatic artery, al- 
though rare, can occasionally be recognized 
in survey films of the abdomen. 
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2. Roentgenographically hepatic artery 
aneurysms look like aneurysms of the renal 
artery except for their location. 


Philip J. Hodes, M.D. 
3400 Spruce St. 
Philadelphia 4, Pennsylvania 
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METHYLCELLULOSE-BARIUM MIXTURE STUDY 
OF THE COLON 


By DONALD A. ZALAC, M.D. 
From Indianapolis General Hospital 
INDIANAPOLIS, INDIANA 


OR several months we have added 

methylcellulose, in the form of collogel,* 
to our usual barium enema mixture to pre- 
vent precipitation of the barium on the 
colon wall. This has generally made it pos- 
sible to do a satisfactory double contrast 
study of the colon immediately following 
the usual barium enema. 

It is accepted that the double contrast 
study is the method of preference for the 
demonstration of polyps. Sometimes it also 
adds to the visualization of other lesions 
which were first demonstrated by the bar- 
ium enema. Attempts to produce a double 
contrast study immediately after the rou- 
tine barium enema are usually unsatisfac- 
tory because of precipitation of the barium 
on the colon wall, producing a “‘flaking’”’ ef- 
fect. As there is reluctance to totally dis- 
card the barium enema in favor of the 
double contrast study, the usual method is 
to do the two examinations on two separate 
days, if both are desired. As this means an 
extra examination, the double contrast 
study is probably not used as often as it could 
be to good advantage. Many excellent 
methods of double contrast study have been 
presented in the literature. Most, however, 
are based upon a separate examination for 
the double contrast study. It is felt that a 
method which would allow a satisfactory 
double contrast study to be done immedi- 
ately after the usual barium enema would 
be worth while. As this allows the two ex- 
aminations to be done at a single visit, the 
addition of the double contrast study be- 
comes a practical one. 

The use of methylcellulose with the bar- 
ium mixture has previously been reported 
but not emphasized in the radiological liter- 
ature. Methylcellulose is a synthetic sub- 


*We wish to express our thanks to Eli Lilly Company of 
Indianapolis for supplying the collogel. 


stance made by treating cellulose with 
methyl chloride, forming an inert hydro- 
philic colloid. It acts as a gel, preventing 
drying and precipitation of the barium on 
the colon wall. We have used it in the form 
of collogel, which is a commercial laxative 
preparation containing methylcellulose. 
The barium enema mixture is prepared as 
usual in the malted milk mixer and then one 
level teaspoonful of collogel is added to 
each mixer canful and allowed to mix for an 
additional five minutes. The colon is filled 
with this mixture by gravity as it would 
be for the usual barium enema. When the 
head of the column reaches the hepatic flex- 
ure, the flow is slowed so that reflux into the 
terminal ileum is minimized. Roentgeno- 
grams are taken and are no different from 
those of the routine barium enema study. 
The patient is then allowed three minutes 
for evacuation and then re-examined by 
roentgenoscopic study. If it appears that 
the residual barium is distributed evenly, 
an evacuation film is taken. Immediately 
following this, under roentgenoscopy, the 
colon is insufflated with air. Experience has 
shown that if the colon wall is adequately 
coated for a good double contrast effect 
there will almost always be a sufficient 
amount of barium in the colon to collect in 
the more dependent areas, obscuring them. 
For this reason, roentgenograms are taken 
in both the anteroposterior and posteroan- 
terior positions so that those areas which 
are obscured in the one position will be vis- 
ualized in the other. This method is illus- 
trated by Case 1 (Fig. 1). 

When the patient is roentgenoscoped af- 
ter evacuation, it is more commonly found 
that the residual barium is distributed un- 
evenly. When this is the case, the patient 
is allowed an additional twenty minutes to 
evacuate. By then almost the entire mix- 
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Fic. 1. Case 1. (4) Colon filled with barium-collogel mixture. (B) Evacuation film after three minutes. 
(C) Posteroanterior and (D) anteroposterior views after air insufflation. 


ture has been evacuated and the evacua- 
tion film is taken. Then the colon 1s filled 
to the splenic flexure with the same mixture 
and by rotation of the patient plus intermit- 
tent insufflation with small amounts of air 
the barium is distributed throughout the 
colon. Once adequately distributed, the 


colon is completely insufflated with air. The 
anteroposterior and posteroanterior views 
are taken. This method is illustrated by 
Case m1 (Fig. 2). Here, after three minutes 
for evacuation, it was felt after roentgeno- 
scopic study that the distribution of the 
mixture was poor. There was an excessive 


Fic. 2. Case 11. (4) Colon filled with barium-collogel mixture. (B) Evacuation film after twenty minutes. 
(C) Posteroanterior and (D) anteroposterior views taken after additional mixture was distributed and 


then air insufflated. 


amount in the cecum and almost none in 
the descending colon. The postevacuation 
film shows how complete the evacuation 
was after an additional twenty minutes. 
The double contrast films show an absence 
of precipitation after this additional period. 

The use of collogel added to the barium 


mixture can be done routinely, if desired, 
as there is almost no additional effort or 
expense required in its preparation. Even 
as late as twenty minutes after filling of the 
colon, when the films are viewed wet, if it 
is felt that there is a suspicious area, the 
patient still can be brought back and the 
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double contrast study done. As with any 
method of double contrast study, there is 
no substitute for adequate preparation of 
the patient. Also the degree of success is 
largely dependent upon how evenly the 
mixture has been distributed. With experi- 
ence in rotating the patient and thus ade- 
quately distributing the mixture, the qual- 
ity of the examination improves. One very 
definite advantage is that, with the fear of 
precipitation gone, the element of haste is 
removed and more time can be taken for 
adequate distribution of the mixture. 


SUMMARY 


A method utilizing methylcellulose mixed 
with the barium enema solution to prevent 
precipitation of barium is presented. This 
makes it possible in the majority of cases to 
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do both a barium enema and double con- 
trast study of the colon on the same day. 


732 Pine St. 
Michigan City, Indiana 
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THE POSTERIOR OBLIQUE VIEW IN 
DISLOCATION OF THE HIP 


By JULIUS SOLOVAY, M.D. 
From the Veterans Administration Hospital 
MONTGOMERY, ALABAMA 


ISLOCATION or subluxation of the 

hip joint may be overlooked in the 
conventional roentgenograms of this articu- 
lation, made after acute injury. The head 
of the femur may be almost exactly super- 
imposed upon the acetabulum, though pos- 
terior to it, and if there is only slight over- 
lapping of the rim of the acetabulum by the 
head of the femur, its significance may be 
overlooked. Occasionally such patients 
whose dislocation or subluxation was not 


recognized at the time of injury are seen 
several months later, and by this time ir- 
reparable damage has occurred. On the 
other hand, subluxation may sometimes be 
erroneously suspected in the routine antero- 
posterior view of the hip, when the joint 
capsule is relaxed due either to traction or 
to other causes. 

In these painful injuries of the hip any 
roentgenographic position that accurately 
demonstrates subluxation or dislocation 


Fic. 1. (4) and (B) W.D.S., a forty-seven year old obese white male, was injured in an automobile accident 
on November 24, 1949. He sustained a posterior dislocation of the head of the left femur. A large fragment 
of bone was detached from the anteroinferior portion of the head of the femur and remained in the acetabu- 
lum. The dislocation was reduced by the closed method and the fragment of the head, about one-third 
of the size of the head, was subsequently removed from the acetabulum by open operation. (a) Detached 
fragment from head of femur; (4) intact posterior rim of acetabulum; (c) dislocated head of femur. 
(Figure 14 is reproduced from an article by B. H. White and T. J. D. Scanlan entitled “Fracture Disloca- 
tion of the Femoral Head,” published in the Southern Medical Fournal, July, 1952.) 
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Fig. 2. (4) and (B) C.M.G., a forty-three year old obese white male, was injured in an automobile accident 
on April 5, 1952. His right hip was injured. He was sent home from a local hospital to recuperate in bed. 
On June 15, 1952 he fell off the edge of his bed, with aggravation of the right hip injury. Roentgenograms 
at this hospital showed fracture of the posterior rim of the acetabulum. There was a lunate compression or 
indentation fracture of the anteromedial portion of the head of the femur with mushrooming of the head. 
The head of the femur was subluxated posteriorly. The fracture of the head was apparently caused by the 
head impinging on the rim of the acetabulum. Attempted closed reduction was unsuccessful. At open opera- 
tion, the head of the femur had to be trimmed down before it could fit into the acetabulum. (a) Fragment 
from posterior rim of acetabulum; (4) fracture of head of femur. 


with minimal manipulation of the patient 
helps to assure proper diagnosis and treat- 
ment. The projection of Hsieh®* provides 
the above information and also gives excel- 
lent detail of the posterior aspect of the hip 
and adjacent structures. This projection is 
an anterior oblique view, made with the 
patient in the prone position. The unaf- 
fected side is elevated 35 to 40 degrees and 
the weight of the body rests on the side of 
the injured hip. Unfortunately, most pa- 
tients with hip injuries, especially if the 
head of the femur is out of place, cannot 
tolerate any such position because of ex- 
cruciating pain. 

However, a posterior oblique view made 
with the patient on his back with the in- 
jured side elevated 45 to 60 degrees is easy 
to execute, causes relatively little pain and 
demonstrates the relationship of the head 
of the femur to the acetabulum. Because 
the injured part is rolled up and not close 


to the table, some distortion of the osseous 
structures on the roentgenogram is inevita- 
ble. If the roentgen tube is elevated as 
much as possible, distortion will be mini- 
mized and adequate detail obtained. 

In addition to demonstrating whether 
the head of the femur is out of the acetabu- 
lum, this view also shows if there is a frac- 
ture of the posterior rim of the acetabulum, 
and the size and position of the detached 
fragments. Accompanying fractures of the 
head of the femur may also be clearly dem- 
onstrated, since this oblique projection 
separates the dislocated head of the femur 
from the pelvis which lies anterior to it. 
There may be detachment of a small frag- 
ment of bone from the head of the femur, 
compression or lunate indentation of the 
head which distorts the shape of the head, 
so that reduction of the dislocation without 
open operation may be impossible. 

As emphasized earlier, the use of an an- 


Fig. 3. (4) and (B) W.M.B., a twenty-six year old white male, was injured in an automobile accident on 
July 14, 1951. Roentgenograms made on November 23, 1951, showed an old dislocation of the right hip, 
fracture of the posterior rim of the acetabulum and traumatic myositis ossificans. (¢) Fragment: from 
posterior rim of acetabulum; (4) myositis ossificans; (c) superior margin of acetabulum. 


Fic. 4. (4) and (B) A.S.B., a thirty-two year old obese white male, was injured in an automobile accident on 
April 5, 1952. Roentgenograms showed a fracture of the acetabulum along the approximate line of the junc- 
tion of the iliac bone with the ischial and pubic bones. There was also a comminuted fracture of the 
posterior rim of the acetabulum with posterior subluxation of the head of the femur, not obvious in the 
anteroposterior view. The subluxation was reduced and the fractures treated conservatively. (4) Fragments 
of posterior rim of acetabulum; (4) subluxation of head of femur; (c) fracture of acetabulum near junction 
of iliac bone with ischial and pubic bones. 
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terior oblique projection with the patient 
on his abdomen and his weight resting on 
the injured hip actually provides superb 
roentgenographic detail, but is impractica- 
ble in the acutely injured patient. A pos- 
terior oblique view similar to the one ad- 
vocated here is mentioned by Clark! as ‘‘an 
unusual position applied in special circum- 
stances when additional information is re- 
quired regarding the posterior aspect of the 
iliac bone.”” This view has also been de- 
scribed by Urist! as giving a true picture of 
the displacement of the rim fragments since 
the posterior portion of the acetabulum is 
placed in profile. It is desired to stress its 
value as a relatively painless method of as- 
certaining definitely dislocation or subluxa- 
tion of the hip, fractures of the posterior 
rim of the acetabulum and head of the fe- 
mur in the acutely injured patient. It is not 
implied that this position replaces the con- 
ventional anteroposterior view, but rather 
supplements it. 


SUMMARY 


1. In acute injuries of the hip, a posterior 
oblique position with the patient supine 
and the injured side elevated 45 to 60 de- 
grees, conclusively demonstrates disloca- 
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tion or subluxation and associated injuries 
such as fracture of the posterior rim of the 
acetabulum or fracture of the head of the 
femur. 

2. The injured patient can easily be 
placed in this position, in contradistinction 
to the anterior oblique view of Hsieh, which 
is very painful in dislocation of the hip but 
provides somewhat better roentgenographic 
detail.* 


Veterans Administration Hospital 
Montgomery 10, Alabama 


* The illustrations were prepared by John L. Templeton, 


Medical Illustration Laboratory, Veterans Administration 
Hospital, Montgomery, Alabama. 
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A WAY TO PROTECT AND LENGTHEN THE LIFE OF 
PHOTOTUBES IN FLUOROSCOPIC PHOTOTIMERS* 


By LEE B. LUSTED, M.D. 


SAN FRANCISCO, CALIFORNIA 


evenly daylight or artificial electric 
light enters the fluoroscopic room 
while the control switch for the fluoroscope 
is turned to the “‘on”’ position, the photo- 
tube may be badly damaged or destroyed. 
This article describes a simple interlock 
system that will prevent this accident. 
Many fluoroscopic spot film devices use 


PILOTLIGHT 
\ 


ing any door or window shutter will auto- 
matically cut out the high voltage to the 
phototube. Two fluoroscope models are 
known to have a protective device incor- 
porated i in the phototimer circuit. The pro- 
tection system proposed uses a relay in 
the electric light circuit and microswitches 
which are mounted at all doors and win- 
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Fic. 1 


a 931A phototube in the phototimer. This 
phototube contains a photosensitive cath- 
ode which may be damaged by light falling 
upon it while the high voltage is applied. 
The phototubes have a decreased life span 
when they are so exposed. The cost of a 
931A replacement varies from $15 to $80 
depending on the type of fluoroscope. 
Therefore, the circuit should be so arranged 
that turning on the electric lights or open- 


dows in the fluoroscopic room. The micro- 
switches are wired in series and so con- 
nected to the phototube circuit that when 
any window, shutter, or door is opened the 
voltage to the phototube is cut off auto- 
matically. The relay, in parallel with the 
room light, likewise opens the phototube 
circuit when the room light is on. 
Ordinarily, voltage is applied to the 931A 
phototube when the main fluoroscopic 


* From the Department of Radiology, University of California School of Medicine, San Francisco, California. 
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switch is turned to the “‘on’”’ position. The 
fluoroscopic control does not need to be in 
the “X-Ray” position to have the tube 
active. 

The accompanying simplified schematic 
diagram (Fig. 1) shows one method of con- 
necting the microswitches. The installation 
can be made readily by the service repre- 
sentative. 

Both the high and low voltage supplies 
to the 931A must be disconnected to pro- 
tect the tube. One known phototimer model 
has a single relay whose contacts control 
both these voltages. The series of micro- 
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switches SWi1-SW4 are inserted in the 
relay control circuit at X-X. When any 
one of the microswitches is activated by an 
opened door or window shutter, the relay 
is deactivated and the power to the 931A 
is cut off. 

If there is no single relay (relay 1 in 
accompanying diagram) mentioned 
above in a particular phototimer, the micro- 
switches may be inserted in the circuit 
which does control the 931A voltage. 
Department of Radiology 


University of California Hospital 
San Francisco 22, California 
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RADIOLOGY AND THE NATIONAL 
RESEARCH COUNCIL* 


By EUGENE P. PENDERGRASS, M.D. 


HE charter of the National Academy 

of Sciences, passed by Congress and 
approved by President Lincoln in 1863, 
provides that,! 


ac 


. the Academy shall, whenever called 
upon by any department of the Government, 
investigate, examine, experiment, and report 
upon any subject of science or art, the actual 
expense of such investigations, examinations, 
experiments, and reports to be paid from ap- 
propriations which may be made for the pur- 
pose, but the Academy shall receive no compen- 
sation whatever for any services to the Gov- 
ernment of the United States.” 


Under this provision the Academy has 
acted since the time of its establishment as 
an official adviser of the Government on a 
wide variety of questions.' 

With the development of World War I, 
military and naval problems needed solu- 
tion, so the Academy, at the request of 
President Wilson, established the National 
Research Council as the active agent of the 
Academy to assist the Government in or- 
ganizing the scientific resources of the coun- 
try.! 

As the work of the National Research 
Council progressed, it became evident that 
the Council might be a useful organization 
for peace time, and it seemed desirable that 
a more formal statement of the objects of 
the Council be made by the President to- 
gether with an expression of his desire that 
the Council be perpetuated by the National 
Academy and assured of the permanent 
cooperation of the various departments of 
the Government. The President’s recogni- 


tion of this led him to issue, on May 11, 
1918, the following Executive Order:! 


“EXECUTIVE ORDER” 


“The National Research Council was _ or- 
ganized in 1916 at the request of the President 
by the National Academy of Sciences, under its 
congressional charter, as a measure of national 
preparedness. The work accomplished by the 
Council in organizing research and in securing 
cooperation of military and civilian agencies in 
the solution of military problems demonstrates 
its capacity for larger service. The National 
Academy of Sciences is therefore requested to 
perpetuate the National Research Council, the 
duties of which shall be as follows: 

. In general, to stimulate research in the 
mathematical, physical and biological sciences, 
and in the application of these sciences to en- 
gineering, agriculture, medicine and other useful 
arts, with the object of increasing knowledge, 
of strengthening the national defense, and of 
contributing in other ways to the public wel- 
fare. 

“2. To survey the larger possibilities of 
science, to formulate comprehensive projects of 
research, and to develop effective means of 
utilizing: the scientific and technical resources of 
the country for dealing with these projects. 

‘3. To promote cooperation in research, at 
home and abroad, in order to secure concentra- 
tion of effort, minimize duplication, and stimu- 
late progress; but in all cooperative undertak- 
ings to give encouragement to individual initia- 
tive, as fundamentally important to the ad- 
vancement of science. 

“4. To serve as a means of bringing Ameri- 
can and foreign investigators into active co- 
operation with the scientific and technical serv- 
ices of the War and Navy Departments and 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. Presented at the 
Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 2g—Oct. 2, 1953. 
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with those of the civil branches of the Govern- 
ment. 
“5. To direct the attention of scientific and 
technical investigators to the present impor- 
tance of military and industrial problems in 
connection with the war, and to aid in the solu- 
tion of these problems by organizing specific 
researches. 
“6. To gather and collate scientific and tech- 
nical information, at home and abroad, in co- 
operation with government and other agencies, 
and to render such information available to 
duly accredited persons. 
“Effective prosecution of the Council’s work 
requires the cordial collaboration of the scien- 
tific and technical branches of the Government, 
both military and civil. To this end representa- 
tives of the Government, upon the nomination 
of the National Academy of Sciences, will be 
designated by the President as members of the 
Council, as heretofore, and the heads of the de- 
partments immediately concerned will continue 
to cooperate in every way that may be re- 
quired.” 
(Signed) Woodrow Wilson 
(No. 2859) 

The White House 

i1 May, 1918 

The administration of the Research 
Council is carried on by a small group of 
oficers and an Executive Board. The 
Council itself is composed of eight major 
divisions, of which one concerns itself with 
international relations and the others are 
divisions of science and technology, repre- 
senting respectively, physics, mathematics 
and astronomy; engineering and industrial 
research; chemistry and chemical tech- 
nology; geology and geography; the medi- 
cal sciences; biology and agriculture; and 
anthropology and psychology. With these 
divisions are associated various technical 
committees, appointed to take charge of 
projects undertaken by the Council.! 

Financial support of the administrative 
work of the Council is derived from a gift 
of five million dollars to the National 
Academy of Sciences from the Carnegie 
Corporation of New York and from other 
special funds. For the support of the scien- 
tific projects undertaken or sponsored by it 
the Council relies upon special gifts and 
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appropriations obtained from time to time 
from various sources.! 

The Council is not an institution for the 
maintenance of scientific laboratories. It is 
rather an organization which, while clearly 
recognizing the indispensable value of in- 
dividual investigation, hopes particularly 
to integrate the work of individual scien- 
tists and to assist in coordinating, in some 
measure, scientific attack in America upon 
large problems in the fields of scientific in- 
quiry.! 

The American Roentgen Ray Society is 
one of the affiliated societies of the Division 
of Medical Sciences of the National Re- 
search Council. In that an effort is being 
made to revitalize the relationships be- 
tween the Division of Medical Sciences of 
the Council and its afhliated societies, it 
seems appropriate at this time to review 
some of the history of our affiliation as well 
as to give a short report on those activities 
of the Division which are of particular in- 
terest to radiologists. 

At the annual meeting of the National 
Research Council held in Washington, 
D. C., May 3, 1947, the representative of 
the American Roentgen Ray Society, Dr. 
Barton R. Young, was impressed with the 
fact that there were no committees on 
radiology in the Council. Apparently, up to 
that time, there were no radiologic prob- 
lems, or if so, they were handled by a sub- 
committee under the Committee on Sur- 
gery or some other major committee. 

Dr. Young wrote the late Dr. Lewis H. 
Weed, Chairman of the Division of Medical 
Sciences, and learned that in order to cre- 
ate or form a committee on radiology, it 
was necessary for the Council to receive 
such a request from a federal agency. The 
radiologists of America should know that it 
was the representative of the American 
Roentgen Ray Society, Dr. Barton R. 
Young, who initiated the movement of 
getting the Council interested in what 
radiologists might contribute to science and 
to general welfare in medicine. 

Shortly thereafter, Dr. Aubrey O. Hamp- 
ton requested the Veterans Administration 


1054 


to petition the Council for a Committee on 
Radiology. A Committee on Radiology was 
formed and this Committee has become in- 
creasingly active since its inception. 

The Committee on Radiology, one of the 
medical advisory committees of the Coun- 
cil’s Division of Medical Sciences, reviews 
applications in its realm of interest sub- 
mitted to the Division for consideration. 
One of its most active functions has been 
to consider applications for grants and fel- 
lowships supported by the James Picker 
Foundation. 

The James Picker Foundation was estab- 
lished in 1947 to provide funds to foster re- 
search in and broaden the scope of radi- 
ology. To advance these objectives the 
Foundation has made available a limited 
number of Grants in Radiologic Research. 

Applications are reviewed by the Com- 
mittee on Radiology. The recommenda- 
tions of the Committee are transmitted to 
the Board of Directors of the James Picker 
Foundation for final determination of 
awards. The National Research Council 
thereupon carries out the administration of 
the funds and exercises such supervision of 
their use as will further the aims of the 
Foundation. 

The Foundation and the Council wel- 
come the cooperation of universities and 
research institutions in making known 
these opportunities to members of their 
staffs. Grants are not restricted to institu- 
tions within the United States. 

Any project offering promise of improve- 
ment in radiologic methods of diagnosis or 
treatment of disease is eligible for assist- 
ance. The Foundation has expressed par- 
ticular interest in the support of research 
oriented toward diagnostic aspects of radi- 
ology. It has specifically requested that 
none of its funds be used to subsidize re- 
search looking toward improvement of con- 
ventional radiologic apparatus, since that 
would fall within the province of commer- 
cial equipment manufacturers. However, if 
the development of a new technique is in- 
separably dependent upon the creation of a 
new apparatus for its performance, such 
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activity would be deemed appropriate for 
support. 

A limited number of Fellowships in 
Radiological Research also has been made 
available by the Foundation. Preference 
will be given to awards for work oriented 
toward diagnostic aspects of radiology. 


PANEL ON RADIOLOGY, COMMITTEE ON 
GROWTH, DIVISION OF MEDICAL 
SCIENCES 


In June, 1945, the National Research 
Council entered into a contract with the 
American Cancer Society in which it was 
agreed that the Council would make rec- 
ommendations to the Society with respect 
to those proposed cancer research projects 
which in the judgment of the Council 
should be undertaken and financed by the 
Society. Within the Division of Medical 
Sciences, there was established the Com- 
mittee on Growth appointed to review ap- 
plications and fellowships in the field of 
cancer research and to provide to the 
Cancer Society consultative services and 
such benevolent supervision as will most 
effectively aid the investigators. 

In order that the work of the Committee 
might be most effective, a series of specialty 
panels have been set up to aid in the re- 
view of projects. The Panel on Radio- 
biology reviews those applications for 
grants to support projects in the field of 
radiobiology and makes recommendations 
to the Committee after due consideration 
of these applications. 

The interest of the Committee on Radi- 
ology in the fundamentals of radiobiology is 
broad and deep. In recognition of this, it is 
proposed to absorb the Panel on Radio- 
biology of the Committee on Growth into 
the Committee on Radiology and to give 
the latter the responsibility of serving the 
Committee on Growth.’ 


SUBCOMMITTEE RADIOBIOLOGY, COM- 
MITTEE ON NUCLEAR SCIENCE, DIVISION 
OF PHYSICAL SCIENCES 


This subcommittee was appointed to 
promote the study of the more basic aspects 
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in the natural sciences relating to radiation. 
In June, 1950, the subcommittee spon- 
sored a Symposium on Radiobiology, the 
Basic Aspects of Radiation Effects on 
Living Systems. The papers presented at 
this time have been published in a single 
volume by Wiley and Sons. In the preface 
to the volume, Dr. J. J. Nickson stated, 
“the purpose of the meeting was to present 
in orderly fashion the state of knowledge of 
the field at that time, and further to indi- 
cate the hiatuses that exist in our knowl- 
edge, particularly in areas that seemed 
susceptible of investigative attack.” 

Small conferences have been convened 
with no formal program arranged but with 
informal discussion only taking place. 
These have proved most helpful in pointing 
the direction for further research and study 
of radiation. The next small conference is 
scheduled for May, 1954. There will be an 
invited attendance of twenty-five scien- 
tists. Five men have been selected, each to 
lead a discussion for one-half day. These 
sessions have been received most enthusi- 
astically by the participating men. 

As an outgrowth of interest generated by 
the work of the Subcommittee on Radio- 
biology of the Committee on Nuclear 
Science, a new society, the Radiation Re- 
search Society, has been formed. This or- 
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ganization, with an initial membership of 
over 250 scientists, held its first business 
meeting in New York City on April 15, 
1952. Its objectives have been stated as 
follows: (1) to promote original research in 
the natural sciences relating to radiation; 
(2) to facilitate integration of different dis- 
ciplines in the study of radiation effects; 
and (3) to promote the diffusion of knowl- 
edge in these fields. 

From this short report, it can be said 
that the physicians and scientists repre- 
senting radiology are playing an increas- 
ingly important role in the activities of the 
National Research Council. For those of us 
in radiology, it should be understood that 
the privilege of representation in the Divi- 
sion of Medical Sciences is not static and 
that representation within areas of science 
shall be determined from time to time on 
the basis of (a) contributions by the 
society to the progress of science and its 
application in a broad sense and (b) the 
different needs of the Division.” 


REFERENCES 


1. National Research Council, Organization and 
Members, 1949-1950, Washington, D. C., 
December, 1949, pp. 2-5. 

2. Division of Medical Sciences Annual Meeting, 
May 23, 1953, p. VI. 


| 


DeEcEMBER, 1954 


SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unitep States oF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Palmer House, 
Chicago, Ill., Sept. 20-23, 1955. 

AMERICAN Kapium Society 
Secretary, Dr. R. E. Fricke, Mayo Clinic, Rochester, 
Minn. Annual meeting: Shoreham Hotel, Washington, 
D. C., April 21-23, 1955. 

RADIOLOGICAL Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Biltmore Hotel, Los Angeles, 
Calif., Dec. 5-10, 1954. 

AMERICAN COLLEGE OF KADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. 

Section on Rapio.ocy, AMERICAN MepiIcat AssociaTION 
cried, Dr. T. Leucutia, Harper Hospital, Detroit 1, 

ich. 

Firru InreEr-AMERICAN Concress OF RADIOLOGY 
Secretary-General, Dr. Eugene P. Pendergrass, 3400 
Spruce St., Philadelphia 4, Pa. Meets at Shoreham Ho- 
tel, Washington, D. C., April 24-29, 1955. 

ALABAMA RaDIOLOGICAL Society 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona Society 
Secretary, Dr. R. Lee Foster, 507 Professional Bldg., 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. A. Norton, 843 Donaghey Bldg., Little 
Rock, Ark. Meets every three months and also at time 
and place of State Medical Association. 

At.anta Rapio.ocicat Sociaty 
Secretary, Dr. Albert A. Rayle, rs 478 Peachtree St., 
N.E., Atlanta, Ga. Meets month y, except during three 
summer months, on second Friday evening. 

Brookiyn Roentcen Kay Society 
Secretary, Dr. J.J. Daversa, 345 75thSt., Brooklyn, N.Y. 
Meets monthly fourth Tuesday, October through April. 

BurraLo RaDIOLoatcaL Society 
Secretary, Dr. Clayton G. Weig, 135 Linwood Ave., 
Buffalo, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

Centrat New York Roentcen Kay Socigty 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Centra Onto Society 
Secretary. Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco Roentaen Society 
Secretary, Dr. E. Burns Lewis, 670 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month, 
October to April inclusive at the University Club. 

CLEVELAND Raptornarcat Society 
Secretary, Dr.H.F. Inderlied, 11311 Shaker Blvd., Cleve- 
land 4, Ohio. Meetings at 6:45 p.m. on fourth Monday 
of each month from October to April. 

Cotorapo Society 
Secretary, Dr. S. A. Patterson, Larimer County Hospital, 
Fort Collins, Colo. Meets third Friday of each month at 


University of Colorado Medical Center or at Denver 
Athletic Club. 

Connecticut VALLEY RapIoLocic Society 
Secretary, Dr. B. B. Alicandri, 20 Maple St., Springfield, 
Mass. Meets second Friday October and April. 

Da.ias-Fort WortH RapioLocicaL CLuB 
Secretary, Dr. O. H. Grunow, 650 Fifth Ave., Fort 
Worth, Texas. Meets monthly, third Monday, at Greater 
Fort Worth International Airport at 6:30 P.M. 

Detroit RoENTGEN Ray AND Rapium Society 
Secretary, Dr. E. F. Lang, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, Oct. through May, 
at David Whitney House, 4421 Woodward Ave., at 6:30 
P.M. 

East Bay Roentcen Society 
Secretary, Dr. Dan Tucker, 434 
Calif. Meets first Thursday eac 
Hospital, Oakland. 

FLoripa Society 
Secretary, Dr. J. T. Shelden, Box 1021, Lakeland, Fla. 
Meets twice annually, in the spring with the annual State 
Society meeting, and in the fall. 

Georata Rapio.ocicat Society 
Secretary, Dr. Herbert M. Olnick, 417 Persons Bldg., 
Macon, Ga. Joint meeting with Florida State Medical 
Association, November, 1954. 

Greater Miami RaproLocicat Society 
Secretary, Dr. R. D. Shapiro, 541 Lincoln Rd., Miami 
Beach, Fla. Meets monthly at various South Florida 
Hospitals. 

Houston Society 
Secretary, Dr. Harry Fishbein, 324 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month at 
Hermann Hospital. 

Ipano Stats Rapro.ocicat Sociaty 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association, 

Society 
Secretary, Dr. Stephen L. Casper, t101 Maine St., 
Quincy, ill. Meets three times a year. 

INDIANA ROENTGEN SOCIETY 
Secretary, Dr. John A. Robb, 238 Hume-Mansur Bldg., 
Indianapolis 4. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

lowa RaDIOLocIcaL Society 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society, 
The scientific section is held in the autumn, 

Kansas RaDIoLocicaL Society 
Secretary Dr. A, M. Cherner, Hays, Kansas. Meets ‘in 
spring with State Medical Society, and in winter on call. 

KentTuCcKY RADIOLOGICAL SOCIETY 
Secretary, Dr. David Shapiro, 23 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County RaproocicaL Society 
Secretary, Dr. Solomon Maranov, 1450 51st St., Brooklyn 
19, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

l.os ANGELEs Society 
Secretary, Dr. Oscar Harvey aya Stocker St., Los 
Angeles 8, Calif. Meets second ednesday each month 
at Los Angeles County Medical Association Building, 
Los Angeles. 


oth St., Oakland 9g, 
month at Peralta 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Marne Society 
Secretary, Dr. W. A. Russell, Augusta General Hospital, 
a Maine. Meets in June, October, December and 
April. 

MarYLAND Society 
Secretary-Treasurer, Dr. Paul W. Roman, 1810 Eutaw 
Place, Baltimore 17, Maryland. 

VaLiey RADIOLOGICAL SociBTY 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall an winter months. 

Mip-Hupson Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

MILWAUKEE RoentTceNn Ray Soctety 
Secretary, Dr. R. W. Byrne, 3321 N. Maryland Ave., 
Milwaukee 11, Wis. Meets monthly on fourth Monday at 
University Club. 

Minnesota Society 
Secretary, Dr. John R. Hodgson, Mayo Clinic, Rochester, 
Minn. Meets three times annually, once at time of State 
Med. Assn., and in spring and fall. 

Misstssipp1 RADIOLOGICAL SociETY 
Secretary, Dr. John W. Evans, 117 N. President St., 
Jackson, Miss. Meets third Thursday of each month at 
the Rotisserie Restaurant at 6:30 P.M. 

Montana Society 
Secretary, Dr. Grant P. Raitt, Suite 413 Medical Arts 
Bidg., Billings, Montana. Meets at least once a year. 

Nassau Rapro.ocicat Society 
Secretary, Dr. Alan E. Baum, Hicksville, N. Y. Meets 
second Tuesday of the month in February, April, June, 
October and December. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. Stanley M. Wyman, Massachusetts Gen- 
eral Hospital, Boston, Mass. Meets third Friday of each 
month, October through May, at Hotel Commander, 
Cambridge, Mass. 

New HampsHireE KOENTGEN Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoenTGEN Society 
Secretary, Dr. Sidney Rubenfeld, 477 First Ave., New 
York 16, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Nortu Carona RaDIoLocicat Society 
Secretary, Dr. W. C. Sternbergh, Charlotte Memorial 
Hospital, Charlotte, N. C. Meets in May and October. 

Dakota Rapro.ocicat Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

Nortu Fioripa Rapro.ocicat Society 
Secretary, Dr. Ivan Isaacs, 1645 San Marco Blvd., Jack- 
sonville, Florida. Meets quarterly in March, June, 
September and December. 

NorTHEASTERN New York RaDIo.ocicat Society 
Secretary, Dr. D. H. Baxter, Albany Hospital, Albany, 
N. Y. Meets in Albany area on second Wednesdays of 
October, November, March and April. 

NortHern CAutrorniA RaDIoLocicaL Society 
Secretary, Dr. H. B. Stewart, 2920 Capitol Ave., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Onto State Society 
Secretary, Dr. M. M. Thompson, Jr., 319 Toledo Medical 
Bldg., Toledo 2, Ohio. 

State Rapro.ocicat Society 
Secretary, Dr. John R. Danstrom, Medical Arts mg 
Oklahoma City, Okla. Three regular meetings annu 

Orecon Raprotocicat Society 
Secretary, Dr. F. C. Shipps, 214 Medical-Dental Bldg., 
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Portland 5, Oregon. Meets monthly from October to 
June on the second Wednesday of each month at 8:00 
P.M. at the University Club. 

Organs ParisH Kapro.ocicat Socisty 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital. 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric Nortuwest Rapro.ocicat Society 
Secretary, Dr. J. R. Raines, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets annually in May. 

PactFic ROENTGEN Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Rapro.ocicat Sociaty 
Secretary, Dr. J. M. Converse 416 Pine St., Williamsport. 
Next annual meeting at Berkshire Hotel, Reading, 
Penna., May 20 and 21, 1955. 

PHILADELPHIA RoENTGEN Ray Society 
Secretary, Dr. H. M. Stauffer, Temple University Hos- 
pital, Philadelphia 40, Pa. Meets first Thursday of each 
month, at 5 P.M., from October to May in Thompson 
Hall, College of Physicians. 

PittsBuRGH ROENTGEN Society 
Secretary, Dr. Donald H. Rice, Western Pennsylvania 
Hospital, Pittsburgh 24, Pa. Meets second Wednesday 
of month, October through June at Hotel Roosevelt. 

Section, BaLTimore MeDIcAL Society 
Secretary, Dr. Paul W. Roman, 1810 Eutaw Place, Balti- 
more 17, Md. Meets third Tuesday each month, Sep- 
tember to May, inclusive. 

RaproLocicaL Section, Connecticut Mepicat Society 
Secretary, Dr. William A. Goodrich, 85 Jefferson St., 
Hartford 6, Conn. Meetings are held bi-monthly. 

Section, SouTHERN MepIcaL AssociaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RaproLocicat Society oF GREATER CINCINNATI 
Secretary, Dr. Wm. R. Dickens, Cincinnati General 
Hospital, Cincinnati 29, Ohio. Meets monthly from Sep- 
tember to June on first Monday of each month at 7:30 
p.M. at the Cincinnati General Hospital. 

RaproLocicat Society or 
Secretary, Dr. H. C. Chang, 1282 Emma St., Honolulu 
13, T. H. Meets third Monday evening of each month at 
designated hospitals. 

Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

RaDIoLocicaL Society oF Louisiana 
Secretary, Dr. J. T. Brierre, 700 Audubon Bldg., New 
Orleans. Meets annually during Louisiana State Medical 
Society Meeting. 

RaproLocicat Society or New Jersey 
Secretary, Dr. Carye-Belle Henle, 195 North 7th St., 
Newark, N. J. Meets at Atlantic City at time of State 
Medical Society and in November in Newark, N. J. 

RaproLocicat Society OF SOUTHERN CALIFORNIA 
Secretary, Dr.*George Jacobson, 1200 N. State St., Los 
Angeles 33, Calif. 

Ricumonp County Rapro.ocicat Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals, 

Rocuester Roentcen Ray Soctety, Rocuester, N. Y. 
Secretary, Dr. Henry H. Forsyth, Jr., 40 Meigs St., Roch- 
ester, N. Y. Meets at 8:15 p.m. on the last Monday 
of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountain Society 
Secretary, Dr. John H. Freed, 4200 East Ninth St., Den- 
ver 7, Colo. 

Sr. Louis Society oF RaDIoLocists 
Secretary, Dr. W. B. Seaman, 510 South agnor, 
St. Louis 10, Mo. Meets fourth Wednesday each month, 
except June, July, August and September. 
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San Antonro-Mititary Rapro.ocicat Sociaty 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brook Army Medical 
Center Officers Mess first Monday of each month. 

San Dieco Raprotocicat Society 
Secretary, Dr. C. W. Bruner, 2456 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Society 
Secretary, Dr. 1. i: Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

Section on Raproiocy. Catirornia MepIcaL AssociaTION 
Secretary, Dr. H. R. Morris, 1027 “‘D” St., San Bernar- 
dino, Calif. 

Section on Raprotocy, Mepicat Society or THE D1s- 
TRICT OF COLUMBIA 
Secretary, Dr. John A. Long, 1801 K St., N.W., WaShing- 
ton 6, C. Meets Medical Society Library, third 
Wednesday of January, March, May and October at 
8:00 P.M. 

Section on Rapro.ocy, Strats Mepicat Society 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, IIl. 

SHreveport RaproLocicat 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M. 
September to May inclusive. 

Bay Rapto.oaicat SocIETY 
Secretary, Dr. H. R. Berman, 309 St. Claire Bldg., San 
Jose, Calif. Meets second Wednesday of each month. 

SoutH Caro.ina Society 
Secretary, Dr. William A. Klauber, Self Memorial Hos. 

ital, Greenwood, S. C. One meeting with South Carolina 
— Association in May, others arranged by Presi- 
ent. 

TENNESSEE RADIOLOGICAL Society 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bidg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas Raprotocicat Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting, Houston, Texas, January 
21 and 22, 1955. 

Tri-State Rapio.ocicaL Society 
Secretary, Dr. S. N. Tager, 219 Walnut St., Evansville, 
Ind. Meets last Wednesday of Oct., Jan., March and 
May, 8:00 p.m. at Elks’ Club in Evansville. 

University or MicuicAn DeparTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday ng from September to June, 
at 7:00 p.m. at University Hospital. 

University oF Wisconsin RapIoLocicaL CONFERENCB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

Uran State Raptovocicat Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Virornta Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WasuincTon State Society 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West VirointA Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg. 
Charleston, W. Va. Meets concurrently with annua 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WestcuesTerR Society 
Secretary, Dr. M. G. Priestman_ New Rochelle Hospital, 
New Rochelle, N.Y. Meets on third Tuesday of January 
and October and on two other dates. 
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Wisconsin Raprovocicat Society 
Secretary, Dr. W. W. Moir, 309 Geele Ave., Sheboygan, 
Wis. Special meetings held fa Se year; annual meeting 
each spring at Madison, Wis. 
X-Ray Stupy Cius or San Francisco 
Secretary, Dr. Wm. W. Saunders, Veterans Administra- 
tion Hospital, San Francisco 21, Calif. Meets monthly, 
third Thursday, at 7:45 p.M., Lane Hall, Stanford Uni- 
versity Hospital. 


Cusa, Mexico, Puerto Rico anp CENTRAL AMERICA 


SocieDaD DE KaproLocfa y FisioTeRAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Socrepap Mexicana DE Raprotocfa, A. C, 

Secretary General, Dr, Eugenio Toussaint, Calle del Oro 
No. 15, Mexico 7, D.F. Meets first Monday of each 
month, 

Asociaci6On PuERTORRIQUENA DE Raprotocfa 
Secretary, Dr. Rafael A. Blanes, Ave. Ponce de I.eon 
1175, Santurce, P, R. 

SocreDAD Rapto.écica PANAMENA 
Secretary, Dr. \.. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding necting. 


BritisH Empire 


AssociATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
— Dr. J.-P. Jean, 4039 Tupper St., Westmount, 
ue. 
British InstriTruTB oF RaproLtocy INcoRPORATED WITH 
THE RONTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 
Medical Members’ meeting, on third Friday in each 
month at §:00 P.M., 32 We beck St., London, W 1. 
Facu.ty oF RADIOLOGISTS 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
Section oF Rapio.ocy oF THB Royat Socisty or Mept- 
(CONFINED TO MepicaL Memsegrs) 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CaNaDIAN AssOcIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. D. L. McRae, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 
Section oF Raprotocy, Canapran Mepicat Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
SociETE CANADIENNE-FRANGAISE D’ELECTRO-RADIOLOGIE 
MEDpIcALEs 
General Secretary, Dr. Ls Ivan Vallée, 1058 rue St-Denis, 
Montreal 18, Canada. Meets third Saturday each month. 
or RaptoLocists (AustRALIA AND New ZEA 
LAND 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 


Asociacion ARGENTINA DB RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SocieEDAD ARGENTINA DE RaproLocia, Junta CENTRAL, 
Buenos ArreEs 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocreDAD ARGENTINA DE FILIAL DEL LiTorRAL, 
Sepe, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
second Wednesday, 19 ha 663 Italia St., Rosario, Santa 

e. 

SocreDaD ArGENTINA DB Rapro.octa, DEL Sur, 
Seve, La Puata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly, 
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SocrEDAD ARGENTINA DB RaDIOLocIA, FILIAL DEL CENTRO 
Sepa, CorDoBa 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SociEDAD ARGENTINA DB Raproocia, FILiat Dat Norte, 
Sepe, TucuMAN 
President, Dr. Julio Mendez Valladares, Kivadavia 358, 
Tucuman. Meets monthly. 

SociEDAD ARGENTINA DB RaproLocia, pa Cuyo 
Sepe, Menpoza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SoctEDADE BrasILEIRA DB Raprotocia MepIca 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
—s Brazil. Meets monthly, except during January, 

ebruary and March, 

SoctEDADE BRASILEIRA DB RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD COLOMBIANA DB RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia, Meets last Thursday of each 
month, 

SociEDAD PERUANA DB RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SocieDAD DB RaproLocica, CANcEROLOGIA Fisica 
Mepica DEL Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConTINENTAL Europa 


Société ps RapioLocis 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Société MEpIcALs, 
and its branches: SociETE pu Sup-Ovgst, bu LirroraL 
MEDITERRANEEN, DU CENTRB BT DU Lyonnais, DB 
L’Ouest, DB L’Est, eT D’ALGER ET D’AFRIQUB DU NorD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris 1X°, France. 

CESKOSLOVENSK SPOLECNOST PRO RENTGENOLOGII A 
Rapro.oct v Praze 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual 
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Deutscue R6nTGEN-GESELLSCHAFT 
Secretary, Dr. med. Peter Kriker, Evangelisches Kran- 
kenhaus, Huyssens Stiftung, (22a) Essen. Annual meeting, 
Sept. 5-8, 1954, Wiesbaden, Germany. 

Societa D1 RaproLocia MEDICA 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italv. Meets biannually. 

NEDERLANDSE VERENIGING voor ELECTROLOGIE EN 
ROENTGENOLOGIE 
Secretary, Dr. B. J. Rethmeier, Bornsestraat 378, Almelo, 
Netherlands. 

Society or RaDIoLocy 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Potts Soctety or RADIOLOGY 

‘Secretary, Dr. A. Smigielska, Akademia Lekarska, 

' Gdansk. Meets monthly last Sunday at 10:30, X-Ray 

Akademia Gdansk. 
roctaw Section, Society or 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroclaw, 
68 Curie-Sklodowska St., Wroclaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroctaw. 

SocreTaTEA Romana DE Rapro.ocie st ELectro.ocis 
Secretary, Dr. Oscar Meller, Str. Banual MAricine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Aut-Russtan Roentcen Ray Association, LenincraD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocreDaD Espanota DE Rapio.ocia ELEcTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

ScHWEIZERISCHE RONTGEN-GESELLSCHAFT (SociETE SuIssB 
DE RADIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 


INDIA 


Inp1an AssociaTION 
Secretary, Dr. R. F. Sethna, Navsati Building, Hornby 
Road, Bombay 1, India. 
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OAK RIDGE RESEARCH PARTICIPATION 
PROGRAM 


University faculty members are invited to 
apply for places in the Oak Ridge Research Par- 
ticipation Program carried out by Oak Ridge 
National Laboratory and the Oak Ridge Insti- 
tute of Nuclear Studies. Through this program, 
faculty members may conduct research in Oak 
Ridge for periods of three months to a year. 

Oak Ridge National Laboratory offers oppor- 
tunities for fundamental and applied research 
in physics, chemistry, metallurgy, biology, 
mathematics, and engineering, with a number 
of nuclear reactors and particle accelerators as 
the principal research instruments. The UT- 
AEC program is concerned with the internal 
and external effects of radiation on farm ani- 
mals. The Institute Medical Division conducts 
extensive studies of the internal and external 
uses of radioisotopes in cancer treatment, and 
studies in radiation physics. In the Institute 
Special Training Division are opportunities for 
research in instrumentation, radioisotope appli- 
cations, and the occurrence of radioactivity in 
ores and sea water. 

Payment while a person is on leave for re- 
search participation approximates his univer- 
sity salary. Application should be made six 
months in advance of the time when the ap- 
plicant would expect to begin his Oak Ridge 
research. Application forms and additional in- 
formation may be obtained from the University 
Relations Division, Oak Ridge Institute of 
Nuclear Studies, P.O. Box 117, Oak Ridge, 


Tennessee. 


MAINE RADIOLOGICAL SOCIETY 


At a recent meeting of the Maine Radio- 
logical Society, the following were elected as 
officers for the year 1954-55: President, Dr. 
Clark F. Miller; Vice President, Dr. G. E. 
Clifford Logan; Secretary-Treasurer, Dr. Walter 
A. Russell, Augusta General Hospital, Augusta, 
Maine. 


ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 


At the annual meeting of the Rocky Moun- 
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tain Radiological Society held in Denver, Colo- 
rado, on August 19, 20 and 21, 1954, the 
following officers were elected for 1954-1955: 
President, Dr. Alfred M. Popma, Boise, Idaho; 
President-Elect, Dr. Maurice D. Frazer, Lincoln, 
Nebraska; 7st Vice President, Dr. Thomas J. 
Kennedy, Denver, Colorado; 2nd Vice Presi- 
dent, Dr. Charles F. Ingersoll, Denver, Colo- 
rado; Secretary-Treasurer, Dr. John H. Freed, 
4200 East 9th Ave., Denver, Colorado. 


AMERICAN BOARD OF RADIOLOGY 


The deadline for filing applications for the 
Spring, 1955,%examination by the American 
Board of Radiology is December 1, 1954. The 
examination will be held during the week of 
May 22, 1955, at the Palmer House in Chicago, 
Illinois. 

Those candidates who will complete the re- 
quired three years’ training by June 30, 1955, 
will be eligible to appear for examination in 
May and those candidates who will complete 
their training by December 31, 1955 will be 
eligible to appear at the Fall examination which 
will be held the week of December 4, 1955 at 
the Palmer House in Chicago, Illinois. 

B. R. M.D. 
Secretary-Treasurer 

429 First National Bank Building 
Rochester, Minnesota 


EASTERN CONFERENCE OF 
RADIOLOGISTS 

The Eastern Conference of Radiologists will 
hold its Annual Meeting March 3, 4, 5, 1955, at 
the Sheraton-Plaza Hotel, Boston, Massachu- 
setts. The New England Roentgen Ray Society, 
as host, warmly invites the attendance of all 
radiologists and their guests. 

A program for Friday and Saturday morning, 
stressing newer concepts in diagnosis and ther- 
apy, is being arranged. A banquet will be held 
on Friday evening. For additional information, 
address Dr. Stanley M. Wyman, Secretary, 
New England Roentgen Ray Society, Massa- 
chusetts General Hospital, Boston, Massa- 
chusetts. 


| 
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RADIOISOTOPES 


Biack, B. Marpen, Woo ner, Lewis B., and 
BLACKBURN, CHARLES M. The uptake of 
radioactive iodine by carcinoma of the thy- 
roid gland: a study of 128 cases. ¥. Clin. 
Endocrinol. ‘8 Metabol., Nov., 1953, 73, 
1378-1390. 

Krom a review of the 128 cases of carcinoma of the 
thyroid seen at the Mayo Clinic in which radioiodine 
was employed diagnostically or therapeutically, a 
correlation between histologic type and iodine ac- 
cumulation was obtained. 

Twenty of the 23 lesions classified as the follicular 
type of papillary adenocarcinomas, or as either the 
follicular type or mixed follicular and solid type of 
malignant adenomas concentrated iodine, or could be 
stimulated to do so by ablation of the functioning 
thyroid tissue and administration of thiouracil. 

Fourteen of 28 cases of mixed follicular and papil- 
lary type of adenocarcinoma accumulated iodine to 
variable degrees. 

The papillary type of papillary adenocarcinomas, 
solid and Hiirthle-cell types of malignant adenoma, 
and anaplastic adenocarcinomas almost never con- 
centrated or could be stimulated to concentrate io- 


dine.—R. Kenneth Loeffer, M.D. 


Yuu, Eric T., and Srirrerr, Lioyp A. Clini- 
cal evaluation of the hepatic radioactivity 
survey. Ann. Surg., Dec., 1953, 738, 857- 
862. 


This report gives the results obtained by the he- 
patic radioactivity survey in 283 patients. The de- 
tails of the techniques are not given, but the authors 
refer to a previous report. The method employs in- 
travenous injection of a tracer amount of I'*' human 
serum albumin and the subsequent detection of areas 
of increased activity in the liver. Successive counts 
over coordinated areas of the thorax and abdomen 
are compared with normal values determined in per- 
sons without disease, and areas of increased radioac- 
tivity are considered to represent sites of neoplastic 
disease. 

In 187 patients with proved primary neoplasms 
but no hepatic metastases, an over-all diagnostic ac- 
curacy of 96 per cent was obtained in that no foci of 
increased radioactivity were found. In 53 patients 
with known hepatic metastases demonstrated at 
laparotomy, the diagnostic accuracy in detecting an 
increase in the radioactivity over the metastases was 
93 per cent. Conventional liver function tests in this 
latter group showed an accuracy of only 43 per cent. 

Factors which influenced the interpretation of the 
survey were the presence of intraperitoneal fluid, in- 
flammatory processes in the liver, and intra-abdomi- 
nal inflammatory lesions such as active peptic ulcers. 
When such lesions are present, false positive results 
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may be obtained. False negative results were ob- 
tained in patients who had small metastases, or 
metastases which lay deep within the liver.—Yohn P. 
Storaash, M.D. 


Kay or, C. T., and Van Creave, C. D. Radi- 
ographic visualization of the deposition of 
radioberyllium in the rat. Anat. Rec., Nov., 
1953, 117, 467-481. 


Acute beryllium poisoning has been reported by 
previous workers to be accompanied by midzonal 
necrosis of hepatic cells, necrosis of the distal parts 
of the convoluted tubules of the kidneys, and hema- 
topoietic damage with anemia and leukocytosis. To 
determine whether the damaged organs were the lo- 
calization sites of beryllium, and also to determine 
the more detailed pattern of deposition within these 
organs, the authors employed a radioautographic 
technique. 

Beryllium-7 was administered to 200 gram female 
rats as carrier-free, isotoic solutions of the sulfate 
chloride, or citrate at pH 4.5-5.0. Doses ranged 
from 1.§ to 11.2 millicuries, all except the largest 
given intravenously, usually in one injection. The 
largest dose was administered intraperitoneally over 
a one week period. Results are reported on animals 
sacrificed from two hours to sixty-two days after in- 
jection. To obtain adequate autographs from the 
gamma radiation of beryllium-7, a gold or platinum 
foil was interposed between tissue and emulsion. 

Following administration of the chloride or sulfate, 
beryllium was found in the liver, spleen, skeleton and 
kidneys. The periphery of the liver lobule, the red 
pulp of the spleen, the cortex of the kidney, and the 
osteoid tissue adjacent to the epiphyseal plate in the 
distal end of the femur, were regions of greatest con- 
centration. 

Beryllium citrate behaved quite differently, with 
the skeleton being the only consistent site of deposi- 
tion. The one reproduced radioautograph demon- 
strates activity in the spongiosa adjacent to the 
epiphyseal plate, with no detectable activity in the 
epiphyseal plate itself. 

These data are generally consistent with those ob- 
tained from chemical assay.—R. Kenneth Loeffler, 


M.D. 


SHERMAN, I., and TeEr-PoGossiAn, 
Micuev. Lymph-node concentration of radio- 
active colloidal gold following interstitial in- 
jection. Cancer, Nov., 1953, 6, 1238-1240, 


Colloidal sols, when injected interstitially, are col- 
lected by phagocytes and transported through the 
lymphatic pathways to the regional lymph nodes 
where they are trapped and concentrated. This is also 
one of the pathways for the spread of cancer and, 
since cancer can be destroyed by irradiation, it is 
logical to use a radioactive colloid in this manner to 
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irradiate tumor metastases selectively along the path- 
way of spread and in lymph nodes. 

The colloid to be used should fulfill certain require- 
ments. (1) The particles should be of a size and na- 
ture so as to induce phagocytic activity. (2) The sol 
should be chemically inert and physiologically non- 
toxic. (3) The radioactive element used should have 
a half-life sufficiently short to prevent irradiation 
over a prolonged period. (4) The amount of colloid 
concentrated in the lymph nodes must deliver a can- 
cerocidal dose of radiation. 

Radioactive colloidal Au'®* fulfills requirements 
(1), (2) and (3). The metallic gold particles are of 50 
to 250 w in diameter suspended in a weak gelatin so- 
lution. The half-life is 2.7 days and the radiation con- 
sists of beta rays of 0.9 mev. and of gamma rays of 
0.41 mev. 

The gold is phagocytosed by the reticuloendo- 
thelial system and concentrated in the regional 
lymph nodes. It is well tolerated and no long term 
complications have been observed. However, because 
of the relatively short life of Au'® the rate of concen- 
tration in the lymph nodes is of great importance in 
determining whether or not an effective dose of radia- 
tion is delivered. Another factor of importance is the 
effect of massive infiltration of the lymph nodes and 
lymphatic channels by tumors which may block the 
drainage of gold in these areas. 

Two groups of experiments on rabbits were done 
to determine the rate of concentration in regional 
lymph nodes of interstitially injected colloidal gold. 
Radioactivity determinations of regional lymph 
nodes at various times were made with a scintillation 
counter. Some rabbits were injected subcutaneously 
abdominally and others intraparametrially. 

These experiments demonstrated effective and 
rapid drainage of the colloid to the regional lymph 
nodes with the maximum level of concentration with- 
in three to six hours for subcutaneous injection and 
six to ten hours for intraparametrial injection. 

The total amount of activity concentration per 
unit weight of lymph node at a given distance from 
the site of injection is nearly constant and probably 
proportional to the total amount of gold injected. 
Calculations based on the concentration of activity 
in the lymph nodes refer only to the irradiation con- 
tributed by the beta rays which comprises the ma- 
jority of irradiation from Au'®’, The dose of radiation 
delivered per millicurie Au }%8 injected in the inguinal 
lymph nodes was 20,000 rep and in the iliac and pre- 
aortic lymph nodes 5,000 rep.—Frank F. Rigos, M.D. 


Kanitz, Hetmut Ricuarp, Pranper, FRrep- 
RIcH, and Poppr, Hanno. Experimentelle 
Untersuchungen zur Frage einer lokalen,Tu- 
mortherapie mit Radiogold. (Experimental 
investigations of local tumor therapy with 
radioactive gold.) Strahlentherapie, 1953, 97, 
208-222, 
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Radioactive gold chloride solution injected at the 
same time, just before, or just after a solution of the 
sodium salt of l-ascorbic acid into tissues of guinea 
pigs yields a precipitation of the radioactive metallic 
gold which remains relatively fixed in those tissues. 
A negligible quantity, approximately 1 per cent, of 
the gold injected is carried away from the injection 
site. In comparison with injected colloidal gold, only 
about one-tenth as much of the gold from the gold 
chloride is transported into the reticuloendothelial 
system. 

In clinical use, local anesthesia is used to avoid 
the pain from the brief, but intense, local pH and 
sodium chloride concentration changes.—Henry G. 
Moehring, M.D. 


SEAMAN, B., SHERMAN, ALFRED I., 
and Bonesrake, MacDona.p. Radioactive 
gold in the treatment of malignant effusions. 


F.A.M.A., Oct. 17, 1953, 153, 630-633. 


This article is a report on the use of Au!%* in the 
treatment of malignant disease complicated by pleu- 
ral effusion and ascites. 

Of 40 patients with pleural effusion, approximately 
50 per cent obtained some palliation. The dose in 
most cases was 100 millicuries. First patients had bi- 
lateral intrapleural injections at one sitting. Re- 
treatment was done in three months in 2 cases. Eight 
patients received radioactive gold in both the pleural 
and peritoneal cavities. Benefit at times was obtained 
in one cavity and not in the other. Lack of immediate 
response does not necessarily mean that the treat- 
ment has failed. 

Forty-two patients with ascites were treated, with 
palliation in 20 achieved. 

This mode of therapy has been well tolerated in 
most instances. Mild nausea, anorexia and low grade 
fever were noted in a few cases. Some danger exists, 
however, from irradiation of the hemopoietic tissue. 
This occurs from the small portion of Au'® that gets 
into the blood stream from which it is later removed 
by the liver, spleen and bone marrow. This, plus the 
irradiation of the marrow by the gamma emission 
from Au!®8, may result in aplastic anemia. In the 
authors’ series, nothing more serious than a mild 
leukopenia was noted. 

Hospitalization is required of all patients who re- 
ceive more than 30 me. of Au!’, The dose actually 
delivered to the serous membranes depends on area 
covered, depth, dilution and amount of Au'®® used. 
A dose of 100 me. into the adult peritoneal surface of 
30,000 cm.? results in an average surface dose of 3,000 
rep, assuming even distribution. 

The authors conclude that the response to treat- 
ment is uninfluenced by the site of the primary tu- 
mor or the location of the effusion—G. E. Ross, 
M.D. 
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Emerick, R. W., Hotty, L. E., Jorsrap, A. 
H., Jr., and Corrican, K. E. Diagnostic 
use of radioisotopes in a general hospital. 


7.4.M.A., Feb. 6, 1954, 7545 493-495. 


The authors describe the radioiostope program in 
a small general hospital. 

For the successful operation of such a program 
there must be demand for the services offered, trained 
personnel to administer and operate the department, 
requisite physical equipment and space, and ade- 
quate protection standards. 

The laboratory is set up as a low level radiation 
laboratory utilizing dilute solutions obtained from a 
larger hospital or from commercial sources. Only di- 
agnostic procedures are employed utilizing I'*! and 
P® with the former used in over 98 per cent of the 
studies. 

The conditions investigated included thyroid hy- 
perfunction and hypofunction, thyroid carcinoma, 
Legg-Perthes’ disease, the differentiation of hypo- 
thyroidism and mongolism in infants and the locali- 
zation of tumors. In all, 412 tracer studies were car- 
ried out over a period of four and one-half years.— 
Leslie K. Sycamore, M.D. 


Peirce, Carteron B. Therapeutic value of 
radioisotopes in a general hospital. ¥.4.M.2., 
Feb. 6, 1954, 495-499. 


In considering the therapeutic use of radioactive 
isotopes, their characteristics and usefulness must be 
assessed either as substitutes for less available or less 
safe instruments presently at hand or as a means to 
appreciably advance the treatment of disease. The 
value of any physical agent or drug depends in some 
degree on its qualities and properties but more im- 
portantly on the knowledge, skill and intelligence of 
those who apply it. Isotopes are more dangerous for 
both the giver and the recipient than those agents 
that have been used previously and therefore a grave 
responsibility must be acknowledged by the adminis- 
trative boards and the attending staff which sets up 
a program for their therapeutic use. No hospital 
should consider the establishment of such a program 
unless its medical staff is fully prepared to sacrifice 
time and funds, to submerge personal ambition and 
desire, to work closely as a team in the best interest 
of the patient, and to accept the responsibility of re- 
search in this as yet inadequately charted field. 

The types of disease and number of patients suit- 
able for treatment are limited; and of the known and 
probably existing 1,052 isotopes, only a few so far 
have been shown to be produceable in practical 
quantities with present facilities, to possess suitable 
and useful physical characteristics, and to be phar- 
macologically safe and physiologically useful. Those 
available for external therapy are phosphorus 32 and 
strontium 90 among the beta emitters, and cobalt 
60 among the gamma sources. For intracavitary 
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administration, sodium 24, phosphorus 32, cobalt 
60, bromine 82, and gold 198 have been found useful. 
Consideration of the parenteral administration of 
radioactive substances must include study not only 
of the full gamut of the alpha, beta or gamma emis- 
sicn and the half-life of each substance but also speci- 
fically the pharmacological safety and biological ac- 
tivity or physiological progress through the tissues. 
So far only iodine 131 and phosphorus 32 have 
proved acceptable. Because of the many problems 
involved in the use of radioisotopes therapeutically 
available, personnel must include experts in clinical 
physiology, pharmacology, metabolism, hematology, 
endocrinology, radiation therapy and radiobiology, 
together with radiation physicists and a corps of 
trained technicians. 

In the field of external irradiation, phosphorus 32 
is useful in the treatment of superficial carcinoma of 
the skin, some keloids, and localized keratoses. 
Strontium go is of value in the treatment of benign 
vascular lesions of the conjunctiva and cornea. Co- 
balt 60 is a relatively ideal agent for the treatment of 
deep seated malignant lesions. Its use should be re- 
stricted, however, to those therapeutic centers that 
have at least 300 new cases of major malignant neo- 
plasms per year and that have full staffs and qualified 
specialists. 

For intracavitary irradiation, cobalt can be shaped 
into special applicators to fit an individual situation 
and then activated in the atomic “pile.” In this form 
it is useful in the treatment of carcinoma of the cervix 
and the maxillary antrum and the urinary bladder. 
Sodium 24 or bromine 82 have been used in the bal- 
loon technique for the treatment of carcinoma of the 
bladder. In the serous cavities colloidal gold 198 or 
colloidal chromic phosphate incorporating phosphor- 
us 32 have been utilized in achieving reduction of ser- 
ous effusion in metastatic carcinoma. For interstitial 
irradiation, cobalt 60 and tantalum 182 are used as 
solid implants and colloidal gold 198 for direct injec- 
tion. Intracavitary or interstitial treatment should 
find little place in a general hospital admitting less 
than 500 new patients with malignant disease a year. 

Selection of an isotope for parenteral administra- 
tion will depend on its degree of selective chemical 
affinity for the tissue to be influenced, the absence of 
material with a deleterious physical or chemical ef- 
fect on other cells, tissue or the body as a whole, and 
the extent to which it will produce a beneficial result 
with less deleterious effect than some other thera- 
peutic agent that may be available. In this field radio- 
active iodine meets virtually all the essential cri- 
teria in regard to thyroid disease. This isotope pro- 
duces gradual depression of thyroid hyperfunction 
without damage to other tissues and with no surgical 
hazard nor toxic side-effect. It is particularly indi- 
cated in diffuse toxic goiter in patients over forty- 
seven years of age or in younger patients when anti- 
thyroid drugs fail and surgery is refused, in hyper- 
thyroidism complicated by cardiovascular disease, 
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and in cases of recurrence after surgical intervention. 
Similar results can be produced with properly man- 
aged conventional roentgen therapy, and in the aver- 
age general hospital there is not sufficient additional 
value in radioactive iodine therapy to warrant the 
required investment and additions to staff for that 
alone. I'*! also has some value in the treatment of 
metastases from carcinoma of the thyroid. P® is of 
value in the blood dyscrasias and malignant diseases: 
acute and chronic leukemia, polycythemia, the malig. 
nant lymphogranulomas and lymphosarcomas, and 
multiple myeloma. Here again, however, essentially 
the same results can be achieved by roentgen therapy. 

It is concluded, therefore, that in only a few in- 
stances do radioactive isotopes afford a means where- 
by non-malignant and malignant disease may be con- 
trolled more easily or less expensively than with the 
older or more accessible methods. The entire study of 
radioactive isotopes as therapeutic agents is still in 
the realm of research and no general hospital should 
consider the institution of isotope therapy unless it 
treats 500 new cases of malignant disease or 100 of 
thyroid disease per year and is prepared to furnish 
the necessary personnel and physical facilities.— 
Leslie K. Sycamore, M.D. 


Quimsy, Epirx H. The radioisotope program 
in the general hospital. 7.4.M.2., Feb. 6, 
1954, 754, 499-501. 

The time is rapidly approzching when the radio- 
isotope program in the general hospital will be taken 
as much for granted as any other laboratory service. 
The possible applications of isotopes include thyroid 
function studies, blood volume determinations, radio- 
active phosphorus therapy of leukemia and _poly- 
cythemia, radioactive gold therapy for ascites, and 
radioactive iodine therapy for exophthzlmic goiter. 
Other possible uses include the localization of brain 
tumors and liver metastases, determination of extra- 
cellular fluid volume, isotope clearance measure- 
ments for various tissues, studies of peripheral vascu- 
lar disease, and various types of therapy. 

Because of the very real danger inherent in the in- 
judicious use of isotopes, the Atomic Energy Comis- 
sion has set up certain restrictions. Every institution 
wishing to use radioisotopes is required to form an 
“isotope committee” including a hematologist; an in 
ternist; a person experienced in assay of radioactive 
materials and in protection of personnel against ion- 
izing radiations; and if therapy is to be done, a thera- 
peutic radiologist and qualified physicist. The person 
who is to take the responsibility for patients must 
have some firsthand knowledge and experience in iso- 
tope uses. He must be a physician in good standing 
and have had previous clinical experience with radia- 
tion or radioactive materials or be directly collabor- 
ating with a person possessing such training and ex- 
perience. Minimum experience includes three 
months’ active cooperation in a group using isotopes 
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and a month of actually handling the isotopes and 
participating in the management of cases. The func- 
tion of the radioisotope committee is to review appli- 
cations for the use of isotopes primarily from a point 
of view of radiological safety but also in any advisory 
capacity which may be indicated. The radiation 
safety officer has the responsibility for maintaining 
radiation safety throughout the institution through 
setting up proper handling procedures and instruct- 
ing all involved personnel in their use. The isotope 
laboratory will also need at least one technician 
trained in radioisotope technique. Such a technician 
may be trained on the job by any member of the iso- 
tope committee who possesses the required back- 
ground. 

For the actual functioning of the isotope labora- 
tory applications must be submitted to the Atomic 
Energy Commission for each isotope. The first ap- 
plication must include a list of members of the iso- 
tope committee with their qualifications and an in- 
ventory of equipment available. In the integration 
of the isotope laboratory into the hospital organiza- 
tion, tests may be carried out in the same manner as 
other clinical tests. The result may be reported with- 
out interpretation or an interpretation may be fur- 
nished by the director. Therapeutic program should 
be incorporated into activities of the regular radia- 
tion therapy division. 

In general, it is advisable that a radioisotope lab- 
oratory be started on a relatively small scale with 
provision for expansion of service and personnel as 
opportunity and experience permit.—Leslie K. Syca- 
more, M.D. 


STrrRETT, Lioyp A., Yuut, Eric T., and 
Lippy, Raymonp L. The hepatic radioactiv- 
ity survey. Radiology, Dec., 1953, 67, 930- 
934- 


The authors have made a radioactive survey on a 
total of 210 patients using iodinated human serum 
albumin (I-HSA) as the tracer agent and an especial- 
ly adapted scintillation counter having a 3 inch aper- 
ture. The survey is routinely made twenty-four hours 
after the single sterile intravenous injection of 300 
microcuries of the test medium. Rechecks are made 
every twenty-four hours as necessary for confirma- 
tion of abnormally active areas, but not after the 
seventy-two hour period. 

In 119 of the 151 patients with proved neoplasms, 
the liver appeared normal at laparotomy. The survey 
was 96 per cent correct in this group. In 32 patients 
hepatic metastases were found at laparotomy and 
the survey was correct in 94 per cent. 

In their discussion, the authors point out that 
the hepatic radioactive survey is not contraindicated 
by the presence of icterus or cirrhosis without ascites. 
If ascites is present, the survey may be misleading. 
In the group with proved hepatic malignant involve- 
ment, they obtained two false negative surveys (2 
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patients out of 32) and in the 119 patients without 
hepatic involvement there were § false positive sur- 
veys, an accuracy of 96 per cent. The overall diagnos- 
tic accuracy was 95 per cent. It is felt that this type 
of survey is the most reliable test available for diag- 
nosing hepatic neoplastic involvement.—Dean 


Nichols, M.D. 


SEAMAN, WILLIAM B., TeER-PoGossian, MICHEL 
M., and Scuwarrz, Henry G. Localization 
of intracranial neoplasms with radioactive 
isotopes. Radiology, Jan., 1954, 62, 30-36. 


Various investigators have employed radioactive 
isotopes to detect and localize brain tumors. Di- 
iodo™!_fluorescein, K*, radioactive iodinated human 
serum and radioactive sodium iodide are the chief 
substances which have been used in these studies. 

The authors present an analysis of their findings 
in 200 patients studied for a long enough period to 
permit adequate follow-up and evaluation. A scintil- 
lation counter was used for radiation detection. Di- 
iodo''_fluorescein was injected intravenously in 0.25 
millicurie amounts. Thirty-two positions on the skull 
were routinely surveyed in each patient. 

Correct localizations were obtained in 30 of 65 pa- 
tients with histopathologically verified tumors, an 
accuracy of 46 per cent. The radioactive isotope diag- 
nosis of a localized lesion or absence of a focal lesion 
was correct in 10 of the 20 non-neoplastic cases, an 
accuracy of 50 per cent. In the entire group of veri- 
fied cases, a correct localization of a focal lesion or 
the correct demonstration of the absence of a focal 
lesion was made in 40 cases (47 per cent). Subtentor- 
ial lesions were found to be much more difficult to 
localize than the supratentorial lesions. In 50 pa- 
tients both radioactive isotope and electro-encephal- 
ographic studies were done. Results indicated that 
the two methods are somewhat complementary so 
far as localization of brain tumors is concerned. 

Failure to localize a tumor may be the result of an 
unfavorable location or biologic characteristics that 
interfere with the basic mechanism of localization of 
the medium. The clinical status of this test is yet to 
be definitely determined, but the authors feel that it 
is a useful screening procedure to aid in the selection 
of patients for further diagnostic studies.—Arno W., 
Sommer, M.D. 


CALLENDER, SHEILA T., TURNBULL, ADAM, and 
Wakisaka, Gyorcui. Estimation of intrinsic 
factor of Castle by use of radioactive Vita- 
min B12. Brit. M. F., Jan. 2, 1954, 7, 10-13. 


In this study the authors checked the absorption of 
Vitamin By by labelling the substance with cobalt 
60 and measuring the radioactivity in the feces after 
an oral dose of 0.5 microgram. In 10 normal patients 
31 per cent of the radioactivity in the test dose was 
recovered from feces. In 13 patients with pernicious 
anemia 88.7 per cent was recovered. It was found 
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that, by giving these pernicious anemia patients 
sources of intrinsic factor, the amount of test dose 
recovered of the labelled Biz was greatly reduced.— 
T. D. Allison, M.D. 


SPANGENBERG, Harry D., Jr., and Poot, M. 
L. Production of roentgenograms by x-ray 
radiations obtained from radioactive x-ray 
emitters. 7. 4m. Dent. A., Dec., 1953, 47, 
624-630. 

The authors describe the production of roentgen 
rays by radioisotopes, either by the process of K- 
capture or by internal conversion of nuclear gamma 
rays. Using either method they envisage the use of 
these sources of roentgen radiation as a substitute 
for high voltage equipment in the production of 
roentgenograms. 

The authors point out that such sources of radia- 
tion are minute and thus are suitable for placing 
within the mouth or other body cavity in order to 
visualize structures from positions heretofore impos- 
sible. 

They reproduce two roentgenograms of the teeth 
and the jaw which were exposed by radiation from 
an isotope placed within the oral cavity of a skull. 
The isotope used was cesium, obtained by neutron 
bombardment from barium. Because the radioac- 
tivity was weak, the half-life being 9.6 days, the ex- 
posure times used were eleven hours and one week, 
respectively. They state that there are other isotopes 
which would have much greater activity and thus 
might be usuable in clinical practice for obtaining 
roentgenograms of the teeth or other structures.— 


Arthur 8. Tucker, M.D. 


Jarsak, J. R., Kamins, Mactyn M., and Venue, 
Kart L. Radioautographic study of the dep- 
osition of calcium in the cranium, teeth 
and mandible. ¥. 4m. Dent. 4., Dec., 1953, 
47) 639-648. 

The incorporation of calcium in the skull, mandi- 
ble, and teeth of a growing rat of unspecified age was 
studied by means of radioautographs. Five micro- 
curies of Ca* in 12.5 gm. of calcium as calcium chlor- 
ide at pH 6.9 were administered intraperitoneally 
per 100 gm. of body weight. The animal was sacri- 
ficed one week after injection and prepared for radio- 
autography. 

Maximum deposition was in the sutures between 
the bones of the skull, in the mandibular condyle, in 
the walls of the pulp chambers of the incisor teeth 
and in the cementum of the molars. It is concluded 
that these are areas where calcium is being actively 
incorporated in the formation of new bone and teeth. 
Lesser concentration of radiocalcium was noted in the 
subperiosteum on all inner and outer tables of intra- 
membranous bones, which is assumed to be due to 
ionic exchange. The presence of radiocalcium in a 
thin layer of coronal dentin suggests that ion ex- 
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change also takes place with saliva. Least uptake of 
radiocalcium was noted in the enamel of the molar 


teeth.—R. Kenneth Loeffler, M.D. 


Drummy, W. W., Jr. The use of radioactive 
iodine in the detection of thyroid dysfunc- 
tion. New England F. Med., Dec. 19, 1953, 


249, 970-973. 


The author presents an analysis of $93 patients 
from a group of 2,000 in whom radioiodine was used 
for the evaluation of thyroid function. He uses the 
smaller group for study since the state of the thyroid 
function was established by criteria other than radio- 
iodine uptake in this group. 

The method of study consisted in the measurement 
of the accumulation of radioiodine in the thyroid re- 
gion in a twenty-four hour period after the oral ad- 
ministration of a known amount of radioiodine. 

A review of the $93 cases revealed 221 euthyroid 
patients, excluding those with goiter and those who 
had received iodine, thyroid medication, or antithy- 
roid medication. The uptake in these patients ranged 
from 11 to $9 per cent of the administered dose (dos- 
age figures not stated). 

In 30 cases of myxedema there was no uptake 
greater than 15 per cent, and usually less than § per 
cent. Of the 70 cases of thyrotoxicosis 93 per cent 
had uptakes greater than 50 per cent. 

Eleven of 41 patients with diffuse goiters accumu- 
lated more than $0 per cent of the radioiodine, where- 
as only 1 of 16 with nodular goiter exhibited any 
great avidity for iodine. There appeared to be some 
relationship between the size of the goiter and the 
radioiodine uptake. 

High uptake values were noted in 21 patients who 

had been treated with antithyroid drugs and this 
affinity remained for one to six weeks after cessation 
of treatment. 
[ Low values were observed after medication with 
thyroid or iodine, or iodine-containing radiopaque 
media. Low or normal values were found in patients 
with pituitary insufficiency.—Denis Campbell, 
M.D 


Wo ..mav, S. H., Scow, R. O., and Morris, H. 
P. Radioiodide-concentrating ability of trans- 
plantable tumors of the thyroid gland in 
C3H mice. 7. Nat. Cancer Inst., Dec., 1953, 


74, 593-605. 


Thyroid tissue accumulates I'*! after injection into 
animals. Almost all of the I'*! is bound in organic 
combination. The remainder, although only a small 
fraction of the thyroid I'', is maintained at a con- 
centration many times the radioiodide concentration 
of the serum. The ratio of radioiodide concentration 
in tissue to that in serum (T/S ratio) is a measure of 
the radioiodide-concentrating ability. 

In the authors’ series the T/S ratio was measured 


DECEMBER, 1954 


in several lines of transplanted tumors of the thyroid 
gland. It was determined when organic binding of 
radioiodide was permitted and when it was blocked 
by injection of propylthiouracil about one hour prior 
to radioiodide injection. The T/S ratio was much 
higher in dependent tumors (growth of tumor re- 
quired host to be fed propylthiouracil), average 33, 
than in independent tumors, average less than 2, but 
never was as high as in the thyroid gland, ranging 
between 90 and 250. 

Thus, the authors conclude that when thyroid tu- 
mor tissue becomes independent it appears to lose its 
ability to perform biochemical functions characteris- 
tic of thyroid tissue.—Geno Di Bagno, M.D. 


Daitey, Morris E., Linpsay, Sruart, and 
Miter, Fare R. Histologic lesions in the 
thyroid glands of patients receiving radio- 
iodine for hyperthyroidism. ¥. Clin. En- 
docrinol. Metabol., Dec., 1953, 73, 1§13- 
1529. 

Histological examinations were performed on the 
thyroid glands of 23 patients who had received radio- 
iodine by oral administration. The doses ranged from 
0.4 to 21.8 millicuries, given from 12 to §58 days prior 
to obtaining the specimen. Two were postmortem 
specimens; the remainder were removed because of 
palpable nodules or because the clinical improve- 
ment was not sufficiently rapid following radioiodine 
therapy. Treatment in all cases was for hyperthy- 
roidism. 

Nine glands had lesions histopathologically com- 
patible with Hashimoto thyroiditis. This incidence 
is greatly in excess of that to be expected in unirradi- 
ated glands. These lesions were found in glands that 
had received from 0.5 to 8.2 mc. 100 days or less be- 
fore removal. 

Those glands that had received larger doses at 
greater time intervals before examination showed 
marked atrophy and fibrosis, with nodularity in some 
glands which appeared to be due to attempted com- 
pensatory regeneration. It is felt that these changes 
are definitely the late effects of irradiation. Several 
of the remaining glands exhibited varying degrees of 
edema, fibrosis, diffuse follicular atrophy, and vascu- 
lar change, which are considered to be radiation ef- 
fects. It is noted, however, that equally pronounced 
deviations from normal are frequently observed in 
unirradiated hyperplastic glands.—R. Kenneth Loef- 
M.D. 


Bauer, Franz K., Goopwin, E., 
Lipsy, Raymonp L., and Cassen, BENEDICT. 
The diagnosis of morphologic abnormalities 
of the human thyroid gland by means of 
Radiology, Dec., 1953, 67, 935-943: 


A method of studying some of the morphological 
characteristics of the frontal profile of the human 
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thyroid gland in its normal and abnormal states is 
presented. The method uses I'*! and the directional 
scintillation counter. The outline of the thyroid gland 
obtained is called a “‘scintigram.” 

A dose of carrier-free I'*! ranging from 100 to 300 
microcuries is administered orally in capsule form. 
The outlining procedure is done twenty-four to forty- 
eight hours later. The scanning tube is run over the 
neck or any area in which functioning thyroid tissue 
is thought to be present. The resulting tracing or 
“scintigram”’ is a record of the activity of the tissue 
examined. 

Outlining the thyroid gland is used as a routine 
clinical procedure in the following instances: hyper- 
thyroidism, simple goiter, solitary or multiple nod- 
ules, carcinoma of the thyroid gland and aberrant 
thyroid tissue. 

Illustrative cases are presented.—Arno W. Som- 


mer, M.D. 


KroHMER, Jack S., THomas, Cuartes L., 
STORAASLI, JOHN P., and FRIiEDELL, HyMER 
L. Detection of intraocular tumors with the 
use of radioactive phosphorus. Radiology, 
Dec., 1953, 67, 916-921. 


Studies were undertaken to determine the value 
of radioactive isotopes in the detection of intraocular 
tumors. P* was chosen for the investigation because 
it is taken up in tumor tissue in considerably higher 
concentrations than in normal tissue. Five hundred 
microcuries of P** in sterile isotonic saline were in- 
jected intravenously. Immediately after injection 
the counting procedure was started by placing the 
counting tube or crystal directly in contact with the 
eye, immediately adjacent to the suspected tumor. 
Additional counts were made at one-half and one 
hour after injection. Similar counts were made over 
an unaffected portion of the eye. 

A total of 32 cases was studied and the selective 
uptake was recorded as the ratio of the count over 
the suspected site to that over a normal portion of 
the eye. It was concluded that a selective uptake ratio 
of 1.4 or higher in the anterior segment is very sug- 
gestive of tumors, while a selective uptake ratio of 
less than 1.2 over the anterior segment strongly in- 
dicates a non-neoplastic process. The uptake ratio 
for posterior tumors apparently was somewhat less 
reliable. 

Included in the series are 9 proved anterior tumors, 
3 proved posterior tumors and 14 non-neoplastic 
lesions. Six cases were not tabulated because a defi- 
nite clinical or histopathologic diagnosis was not 
made. 

The authors conclude that the P® uptake studies 
are valuable adjuncts to careful clinical evaluation of 
suspected eye tumors rather than a conclusive diag- 
nostic test.—Arno W. Sommer, M.D. 
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STROEBEL, CHARLES F. Current status of 
radiophosphorus therapy. Proc. Staff Meet., 
Mayo Clin., Jan. 13, 1954, 29, 1-4. 


The author analyzes the use of radiophosphorus 
in the treatment of chronic hemopoietic disease at 
the Mayo Clinic for the past twelve years. 

It was found that certain diseases involving the 
bone marrow were affected only slightly, if at all, by 
radiophosphorus, these being mainly multiple mye- 
loma, melanoma and many metastatic tumors to 
bone. 

It was felt that roentgen rays are better for treat- 
ment of diseases, such as Hodgkin’s disease, lympho- 
sarcoma and chronic lymphatic leukemia, than radio- 
phosphorus or nitrogen mustard. 

The two main diseases that were most affected by 
radiophosphorus were chronic myelocytic leukemia 
and polycythemia vera. Twenty-two cases of chronic 
myelocytic leukemia were treated. Those treated 
with roentgen rays lived twenty-seven months, those 
by radiophosphorus thirty-three months after onset 
of symptoms. 

Theif primary use was in polycythemia vera, 
Three hundred cases were treated. A chart is given 
showing causes of death in 39. Hematological remis- 
sions lasting at least one year were obtained in 142 
of 202 cases (70 per cent). 

The dose for the simple polycythemia vera (with- 
out leukocytosis or myeloid immaturity) was an aver- 
age of 5.7 mc. of radiophosphorus (range 3.0-21.0). 
Those with mature leukocytosis required an average 
dose of 8.3 and the leukemoid types 7.6 me. (range 
3.0 to 21.0). 

Complications were hematological 12 per cent, 
vascular 4.6 per cent and miscellanous. Hematologi- 
cal complications were acute leukemia, hypoplastic 
anemia and anemia with leukemoid reactions.— 


Leslie L. Lemak, M.D. 


Anprews, Goutp A., Root, W., 
KnIsELEY, RatpH M., and Kerman, Her- 
BERT D. Intracavitary use of colloidal radio- 
active gold. Radiology, Dec., 1953, 67, 922- 
929. 

During the last two years the authors have been 
carrying on a program of experimental treatment 
with radioactive gold. They have injected the isotope 
into pleural and peritoneal spaces of patients with ef- 
fusions caused by neoplasms and have studied its 
fate, distribution and effect. The results of treatment 
in 39 Cases are summarized. 

Before administering the isotope they aspirate a 
considerable portion of the fluid. The radioactive col- 
loidal gold is introduced through a polyethylene tube, 
using a simple gravity infusion device similar to 
those used for giving intravenous fluids. Physiologi- 
cal saline is used for rinsing. During the first few 
hours after the gold has been given the patient must 
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move about frequently to aid free mixing in the cavi- 
ty. The operator received radiation doses far below 
tolerance. Most of the patients treated recently were 
given 150 mc. for ascites and 75 me. for pleural effu- 
sion. Ina few cases the treatment was repeated sever- 
al weeks after the initial dose. The optimal dosage of 
gold has yet to be determined. 

Small but measurable amounts of radioactivity are 
found in the blood soon after the gold is injected. 
Urinary excretion is very slight. Less than 1 per cent 
of the total dose can be recovered from the urine. 
Autopsy studies of the liver, spleen and bone marrow 
after intracavitary administration indicate that a 
variable amount reaches these organs, and that the 
total may be as much as 15 per cent of the initial 
dose. Some of the treated patients experienced con- 
siderable nausea and vomiting from about the second 
to the fourth or fifth day after the treatment. In 16 
of the 39 patients treated there was cessation of, or 
distinct decrease in, fluid accumulation. The most 
suitable cases for this therapy are those who have no 
large neoplastic masses, who are maintaining fair 
general health, and whose only symptoms are those 
related to the presence of fluid accumulations. Intra- 
cavitary gold treatment can be combined success- 
fully with deep roentgen therapy of a local area of 
neoplasm, and it may be possible to give full thera- 
peutic doses of both forms of radiation.—Arno W. 
Sommer, M.D. 


CHEMOTHERAPY 


Feinstein, Rospert N., and Correr, GLApys 
J. Lack of protective effect of allyl thiourea 
against x-irradiation. Science, Nov. 6, 1953, 


118, 552. 


The authors found no biologic correlation between 
the ability of allyl thiourea to protect mice against the 
lethal effect of roentgen irradiation and its ability to 
protect polymethacrylic acid from radiation-induced 
loss of viscosity. Some of the drugs less effective in 
the polymer test system (sodium azide, cysteine) 
were more effective than allyl thiourea in protecting 
against radiation fatality. In some cases, the latter 
drug, though without toxicity itself, seemed to hasten 
the lethal result of roentgen irradiation.—T. 7. 
Wachowski, M.D. 


SHay, Harry; ZARAFONETIS, CHRIS; SMITH, 
NatHan; Wotpow, IrRvina; and Sun, Davip 
C. H. Treatment of leukemia with triethylene 
thiophosphoramide (thio-tepa); preliminary 
results in experimental and clinical leukemia. 
A.M.A. Arch. Int. Med., Nov., 1953, 92, 628- 
645. 

Triethylene thiophosphoramide was used in treat- 
ing 49 patients in a six month period. Thirty-nine 
cases had various malignant diseases of the hema- 
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topoietic system and to had other inoperable malig- 
nant neoplasms. Most of the cases of chronic myelog- 
enous and lymphatic leukemia were found to re- 
spond favorably, whereas the acute leukemias did 
not. Several cases of Hodgkin’s disease reported fa- 
vorably. The cases of lymphoma did not respond as 
well as those of Hodgkin’s disease. Two cases of re- 
current and metastatic adenocarcinoma of the breast 
responded quite well as evidenced by disappearance 
of the metastatic axillary mass and gradual sloughing 
and healing of the recurrent malignant lesions. The 
healing process was complete in one case and partial 
in the other. 

Triethylene thiophosphoramide is a suppressive 
drug, and supposedly the cytotoxic action is due to 
changes produced in the chromosomes especially of 
proliferating cells of all types, including nonmalig- 
nant cells. Bone marrow depression is the most signif- 
icant toxic manifestation of this drug. If undue de- 
pression of bone marrow occurs, it can be reversed by 
withholding the drug. Triethylene thiophosphora- 
mide, when given in the dosage as the authors give it, 
produces no nausea or vomiting, no pain when in- 
jected intramuscularly, and no venous thrombosis re- 
sults when given intravenously. It is effective in 
some cases when given orally and in others it has to 
be administered either intramuscularly or intraven- 
ously. Patients with very high white blood cell counts 
should be kept on a high fluid intake and medication 
to keep the pH of the urine above 7, as rapid cytoly- 
sis may lead to formation of uric acid calculi. 

The dosage schedule cannot be fixed due to varia- 
tions in individual response. The best results are ob- 
tained by daily administration of the drug initially 
and this is guided by daily consideration of the hema- 
tological picture. Subsequently, the maintenance 
dosage can be established and the frequency of the 
blood counts can be reduced accordingly. There is a 
fairly wide range of safety between the effective ther- 
apeutic dose and the dose that unduly depresses the 
bone marrow. 

Similar results were obtained in the treatment of 
chronic myelogenous (chloro) leukemia and acute 
monocytoid myelogenous leukemia in rats, with tri- 
ethylene thiophosphoramide, as in humans. The drug 
was given by means of a stomach catheter and was 
found to be as effective as when given parenterally. 

Representative cases are cited, including those 
showing good, limited, and no response to the drug. 
The technique and dosage for the cases are given. 

The authors emphasize that this is a preliminary 
report with observations covering a six month use of 
triethylene thiophosphoramide. It is not known 
whether resistance will develop to the drug, as it is 
suppressive in action and not curative.—Charles W. 
Cooley, M.D. 


Persky, Lester, and Austen, GEorGE, JR. 


ACTH in radiation cystitis. 7. Uro/., Nov., 
1953, 79, 724-728. 
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This is an evaluation of ACTH therapy for late ra- 
diation cystitis in 3 patients in each of whom there 
was bladder ulceration, fibrosis and symptoms of 
dysuria, nocturia and hematuria. Following treat- 
ment by intravenous or intramuscular administra- 
tion of the drug, there was very little cystoscopic 
change noted. The symptoms of dysuria disappeared 
rapidly and the bladder capacity in all 3 individuals 
was doubled. Duration of the initial beneficial effect 
has varied from less than one week to several months, 
with gradual recurrence of symptoms of bladder irri- 
tability in 2 of the 3 patients. 

This paper is presented with the hope that further 
investigation of ACTH may prove of some value in 
the earlier lesions of radiation cystitis and other 
forms of irradiation reaction.—George W. Chamber- 
lin, M.D. 


SrorAAsii, J. P., Rosensperc, S. A., and 
FRIEDELL, H. L. The effect of cysteine on the 
radiosensitivity of rat lymphosarcoma. Can- 
cer, Nov., 1953, 6, 1244-1247. 


Cysteine has been demonstrated to cause a large 
increase in the LDso dose of total body roentgen 
treatment. It also decreases the lethal action of roent- 
gen rays on malignant cells. With this in mind this 
study was undertaken to determine whether cysteine 
would decrease the radiosensitivity of normal tissues 
to a greater extent than that of malignant tumors 
and thus increase the therapeutic ratio. 

Rats were implanted with a suspension containing 
Murphy-Sturm lymphosarcoma. One group of ani- 
mals received cysteine in doses of 800 mg. per kg. of 
body weight given intraperitoneally ten to twenty 
minutes prior to irradiation. 

Cysteine was found to decrease the radiosensitiv- 
ity of this tumor. The tumors regressed in 25.6 per 
cent of the animals receiving cysteine prior to roent- 
gen therapy, as compared to 70.3 per cent regression 
in the control group receiving only roentgen therapy. 

A possible mode of action of cysteine in protecting 
against the lethal properties of radiation is that the 
high level of sulfhydryl compounds can protect vital 
sulfhydryl enzymes by competition for the oxidative 
radicals. A second possible mechanism of action is 
that there is a local tissue anoxemia produced by the 
metabolism of cysteine in vivo. 

It would appear that the decreased radiosensitiv- 
ity of the Murphy-Sturm lymphosarcoma in cysteine- 
treated rats is comparable to the decreased radiosen- 
sitivity of rats to total body roentgen irradiation. 

It does not seem advisable to utilize cysteine as an 
adjunct to roentgen therapy in the treatment of pa- 
tients with malignant neoplasms. It is logical to as- 
sume that normal tissue would be spared as well as 
tumor tissue so that an obvious alteration of the 
therapeutic ratio of the radiosensitivity of the tumor 
versus normal tissues would not occur. It is possible, 
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however, that certain biological systems may be se- 
lectively protected with cysteine. 

It is suggested that cysteine may protect the hemo- 
poietic system when used in patients who are to re- 
ceive nitrogen mustard therapy for lymphoma.— 


Frank Ff. Rigos, M.D. 


Cricuton, E. P., and Hamman, H. A. Typhoid 
osteomyelitis of spine treated with chlor- 
amphenicol. Canad. M.A.F., Nov., 1953, 69, 
§29—530. 

This is a case report of a fifty-nine year old male 
who, following a prostatectomy, developed chills, 
fever and backache. The backache recurred subse- 
quently and increased in severity. It was treated with 
cortisone. Later, roentgenograms showed destruction 
of the eighth dorsal vertebra with narrowing of the 
body and kyphosis. There was evidence of destruc- 
tion of the adjacent vertebral surfaces and of an 
abscess extending from the sixth to the eleventh dor- 
sal vertebrae. 

The condition was tentatively diagnosed as Pott’s 
disease and the patient was sent to a sanatorium. 
Here, the chills and fever gradually increased, and 
finally positive agglutination tests and blood culture 
for typhoid H were obtained. He was given a course 
of chloramphenicol and dramatic improvement fol- 
lowed. Roentgenograms five months later showed fu- 
sion of the adjacent affected vertebrae, and good new 
bone formation. The patient was able to resume nor- 
mal activity. 

The authors believe that the prostatectomy acti- 
vated a pre-existing carrier state, and that the corti- 
sone caused the exacerbation of the disease. This is 
one of the few cases of typhoid osteomyelitis treated 
with chloramphenicol and the first case in which 
drainage of the abscess was not necessary.—George L. 
Sackett, Fr., M.D. 


Peapopy, J. WinrHrop, Jr., BuEeCHNER, 
Howarp A., and ANpERson, Aucustus E. 
Hamman-Rich syndrome; analysis of cur- 
rent concepts and report of three precipitous 
deaths following cortisone and corticotropin 
(ACTH) withdrawal. 4.M.A. Arch. Int. Med. 
Dec., 1953, 92, 806-824. 


Diffuse interstitial pulmonary fibrosis of the type 
originally described by Hamman and Rich is a dis- 
ease of unknown etiology for which no specific ther- 
apy has yet been established. 

Cortisone and corticotropin have been tried, with 
disappointing results. The authors employed the 
hormones in 3 patients, 1 manifesting the acute form 
of the disease, 1 a subacute form, and the third a 
chronic form. In all 3 patients, initial improvement 
was followed by a fulminant relapse and death.— 
George Cooper, Fr., M.D. 
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Scotr, Rotanp B., and DeLitty, Mayo R. 
Idiopathic calcinosis universalis; report of a 
case in a child treated with corticotropin 
(ACTH) and cortisone. 4.M.4. Am. F. 
Dis. Child., Jan., 1954, 87, 55-62. 


Calcinosis is the term applied to the abnormal 
deposition of calcium salts into the skin, subcutane- 
ous tissues, muscles and tendons. The disease is usu- 
ally divided into two clinical types, depending upon 
whether the deposit is localized (calcinosis circum- 
scripta) or generalized (calcinosis universalis). The 
latter type is the severer of the two and is the variety 
usually observed in children and young adults. The 
condition is uncommon, and only sporadic reports 
have appeared in the pediatric literature. The disease 
is characterized by remissions, exacerbations, and 
chronicity. Heretofore, treatment has been unpredic- 
table and generally unsatisfactory. 

Because of the reported beneficial results of corti- 
sone therapy in other collagen diseases, this hormone 
was administered by the authors to their patient for 
a period of more than one year. Serial roentgeno- 
grams were made over a period of eighteen months. 
According to the roentgenograms, there was no 
significant improvement in the status of the soft 
tissue calcium deposits during the therapy. 

Some of the serial roentgenograms are reproduced. 


—Ralph S. Bromer, M.D. 


Waisman, Harry A., and Harvey, Rocer A. 
Radiological evidence of growth in children 
with acute leukemia treated with folic acid 
antagonists. Radiology, Jan., 1954, 62, 61- 
64. 


Folic acid antagonists have been found to produce 
temporary bone marrow remissions in children with 
acute leukemia. Definite improvement in the osseous 
manifestations of the disease, and a definite increase 
in the average duration of life have been described. 

The authors report the results of an evaluation of 
the roentgenographic findings in 43 patients who 
were treated with folic acid antagonists. A group of 
21 patients with acute leukemia, treated before the 
advent of folic acid antagonist therapy, served as 
controls and showed roentgenographic changes in the 
osseous system characteristic of the disease. The an- 
tagonists-treated group exhibited a definite tendency 
to form transverse zones of diminished or increased 
density near the ends of the long bones. These roent- 
gen changes were not considered specific but were re- 
garded as evidence of temporary arrest of the disease 
as a result of the treatment. Their appearance gen- 
erally coincided with clinical and hematological evi- 
dence of remission. Cases not treated with antagon- 
ists did not show these transverse bands. 

The transverse bands are evidently a result of al- 
terations in trabecular development due to competi- 
tion for space with infiltrating and proliferating leu- 
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kemia cells during the periods of active progression 
of the disease in the osseous system. Growth of bones 
apparently continued at a normal rate during pro- 
longed periods of remission.—Arno W.. Sommer, M.D. 


MISCELLANEOUS 


Lorenz, Econ, Concpon, C., and 
Upuorr, Dera. Prevention of irradiation- 
induced lymphoid tumors in Cs57BL mice 
by spleen protection. ¥. Nat. Cancer Inst., 
Oct., 1953, 74, 291-301. 

Previous work by others has shown that lead 
shielding of a part of the bone marrow or spleen in 
susceptible mice will significantly reduce the inci- 
dence of radiation-induced lymphoid tumors. It was 
concluded that these tumors were not the direct re- 
sult of irradiation and it was postulated that pro- 
longed depression of hematopoietic tissues may be 
an important factor in such tumor induction. 

One hundred eighty-one two month old mice 
(C57BL) were evenly distributed into three groups. 
The first group had exteriorized spleens but no lead- 
shielding. The second group had lead shielding of the 
exteriorized spleens. These two groups were irradi- 
ated with four weekly doses of 225 r each (total 
body). The third group was irradiated with a single 
dose (goo r total body) with exteriorized, lead- 
shielded spleens. Tumor incidence of 68 per cent in 
the first group was compared to incidences of 2 per 
cent and o per cent in the remaining two groups, re- 
spectively. 

It was concluded that protection of the spleen pre- 
vents induction of lymphoid tumors in these mice. 
Prolonged depresssion of bone marrow and lymphoid 
tissue apparently favors tumor development. The 
rationale of spleen shielding remains obscure.—. 


Maurice Swain, M.D. 


CHAMBERLAIN, RicHarp H. Radiation protec- 
tion comes of age. 7.4.M.A., Oct. 3, 19535 
153, 488-491. 

Adequate knowledge regarding the hazards to hu- 
man beings from ionizing radiation is now available 
and the nature of protective measures is reasonably 
well understood at the present time. Instruments and 
units for measurement of radiation are also available. 
The new era in radiation protection became possible 
by 1935 after the international acceptance of the 
roentgen as the unit of ionizing radiation. 

A good deal of ungrounded fear has been generated 
as regards the potential dangers associated with the 
development of atomic energy and the increasing 
medical uses of radiation. The hazards from these 
sources have been far less than the benefits derived 
in the form of increased awareness of the problem. 
As a general rule, unnecessary radiation exposure 
with no hope of benefit should be discouraged. It is 


: 
‘ 


well to recall that all humans are continually ex- 
posed to measurable levels of ionizing radiations in 
the form of cosmic radiation, and the emission of 
natural radioactive substances. 

A radiation hazard is one of degree and quantity. 
The maximum permissible exposure to the whole 
body or gonads has been set at 0.3 r per week meas- 
ured in free air (0.5 ron the body surface) or, in the 
case of the hands and forearms, at 1.5 r per week. 
These values refer to externally originating roentgen 
rays or gamma rays of energies less than 3.0 mev. 
These limits should never be exceeded unlesss such 
excess Cannot reasonably be avoided in the case 
where the cause is for a meritorious purpose, such 
as in atomic warfare or in the military use of atomic 
energy. 

The effectiveness of radiation protection in the 
United States is due to three factors: (1) information, 
basic and applied; (2) education and _ professional 
standards; and (3) methods of good practice. 

Information has been accumulated and dissemi- 
nated in recent years by the National Committee on 
Radiation Protection, articles in professional and 
technical publications, and the Atomic Energy Com- 
mission. 

Education and professional standards offer the 
only valid method of ensuring good practice. In 
medicine, exceptional qualifications in these respects 
are attained by the radiologists in their training in 
radiation physics and radiobiology and by the group 
of radiological physicists which collaborates with 
them. Other physicians who need to use radiation in 
certain fields can and should receive training in the 
special problems of radiation protection. The Atomic 
Energy Act requires the Atomic Energy Commission 
to ensure that proper safety and health precautions 
are employed as a requisite to obtaining radioactive 
isotopes from the commission. 

“The general plan in setting up a program for 
radiation protection will probably follow along these 
lines; (a) formation of a well-informed and well- 
trained group or acquisition of the same information 
and training by an individual; (b) establishment of a 
well-designed and properly protected installation 
with good equipment; (c) initial inspection and test- 
ing of the safety of the apparatus and radiation 
sources; (d) appraisal of the indications and levels 
for radiation esposure of all persons, including 
‘workers,’ patient, and the general public; and (e) 
establishment of a regular system of monitoring with 
safety and health consultations with competent 
physicists.” —¥. N. Ané, M.D. 


Braestrup, C. B., Green, D. T., and Snarr, 
J. L. Convergent beam irradiator; apparatus 
for convergent beam irradiation with sta- 
tionary or moving source. Radiology, Oct., 
1953, O07, 614-624. 


A convergent beam irradiator is described and 
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illustrated. With this equipment a source of radia- 
tion may be freely moved over a large part of the sur- 
face of a sphere, with the beam always directed at 
the center of a sphere. Once a patient is fixed in posi- 
tion with the center of the tumor coinciding with the 
center of the sphere which defines the motion of the 
source, the beam is always pointed at the tumor, ir- 
respective of the position of the source. A special 
treatment couch is an integral part of the equipment 
and is designed to facilitate set-up and to allow a 
wide choice of treatment methods. 

The control equipment makes possible rotation of 
the source over a predetermined arc, with independ- 
ent control of the arc over which the radiation is 
emitted.—Arno W. Sommer, M.D. 


SoreENSEN, Hans Ranwsek. A guide for use in 
x-raying the lumbar column in the lumbo- 
inguinal projection. Acta orthop. Scandinav., 
1953, 235 87-89. 


The author describes in detail a plastic guide used 
in making roentgenograms of the lumbar spine in the 
lumbo-inguinal projection. This projection often pro- 
vides information about lateral herniations of the 
nucleus pulposus. The guide was designed to simplify 
this procedure and improve the roentgenograms. 

The author gives in detail the construction of the 
guide and directions as to its use.—C. Peter Truog, 
M.D. 


TRAUTMANN, JOHANNES, FReEy, Juttus G., and 
ScHAAF, JOHANNES. Experimentelle Unter- 
suchungen tiber die Wirkung kleinster R6ont- 
gendosen auf das Keimepithel des Ratten- 
hodens; Beitrag zur Frage der Kombinations- 
bestrahlung nach Pape. (Experimental 
vestigations of the effect of minimal roentgen 
radiation on the germinal epithelium of the 
rat’s testes; a contribution to the problem of 
combined irradiation of Pape.) Strahlen- 
therapie, 1953, 97, 602-616. 


The aim of these investigations was to test the va- 
lidity of, and extend, the observations of Pape on the 
effect of small doses of roentgen radiation in the so- 
called “combined irradiation” (tiny preliminary 
doses followed by intensive irradiation). The measure 
of radiation effect was the histologic change in the 
germinal epithelium of irradiated rats’ testes. 

After studying a control group of non-irradiated 
rats’ testes to establish an understanding of the nor- 
mal variations in the germinal epithelium, these 
workers irradiated several series of rats with 300, 600, 
1,000, 1,500 and 3,000 r (165 kv.; 0.35 mm. Cu filter; 
hvl. ofo.7 mm. Cu; 10X15 em. field at 32.5 cm. f.s.d., 
43 r/min.). The animals were sacrificed at the end of 
eight days except those which received 1,500 and 
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3,000 r; these rats died of radiation effects after 40 
100 hours. 

The final series of animals were subjected to tele- 
roentgen dosage of 0.25 r daily for 80-100 days be- 
fore they received massive doses of 600, 1,500 or 
3,000 r. This irradiation with minimal doses consti- 
tutes the preliminary portion of the combined irradi- 
ation. These animals were also sacrificed at the end of 
8 days, except that those given 3,000 r died earlier 
of radiation effect. However, all of the rats irradiated 
with 1,500 r survived the entire 8 days, in contrast to 
those which did not receive the preliminary irradia- 
tion—and of the rats receiving 3,000 r, those which 
had had preliminary irradiation, survived an average 
of 40 hours longer than those which had not. 

The testes of the rats receiving preliminary irradia- 
tion showed virtually no damage from the single mas- 
sive dose of 600 r (while those not previously ir- 
radiated showed extensive damage from this dose), 
and considerably less damage than in those not pre- 
viously irradiated, from doses of 1,500 and 3,000 r. 

The interpretation of these results is difficult and 
they cannot be translated directly into terms of ra- 
diation effect in man. Nevertheless, the results do 
point out the potential biologic significance of mini- 
mal roentgen doses.—Henry G. Moehring, M.D. 


Finerty, Jonn C., BrnHamMer, Roserr T., 
and ScHNneIDER, Martin. Survival of irradi- 
ated rats in parabiosis with hypophysectom- 
ized partners. Science, Nov. 27, 1953, 778, 
654-655. 

This experiment represents one of a series in which 
the mechanism of postirradiation protection by 
parabiosis is being sought. 

Previous work has shown that neither the adrenals 
nor the spleen is necessary in the nonirradiated para- 
biotic partner to protect against irradiation. 

In this experiment good protection was obtained 
when irradiated rats were paired with nonirradiated, 
hypophysectomized animals. This would tend to 
eliminate the role of the hypophysis and its depend- 
ent endocrine organs as critical factors in recovery 
from irradiation sickness.—T. ‘7. Wachowski, M.D. 


Miter, K., and Hase, H. Die Bedeutung der 
Ultrafraktionierung fiir den biologischen Ef- 
fekt bei Elektronenbestrahlung. (The bio- 
logic effect of ultrafractionation of electron 
radiation.) Strahlentherapie, 1953, 92, 33-38. 


Electron radiation from a weakly filtered radium 
source was rendered discontinuous by means of a 
stroboscopic disk. Eggs of Drosophila melanogaster 
were irradiated with the same total dose of continu- 
ous or interrupted electron and roentgen radiation 
so that half of the dosage was attained when the eggs 
were 4.5 hours old. The ratio of radiation to interrup- 
tion in each cycle was 1:2. The rate of the interrup- 
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tions was varied up to a maximum of $90 impulses of 
radiation per second. 

Continuous radiation with an electron beam pro- 
duced a higher rate of damage to the eggs than inter- 
rupted radiation. The damage rate rose with in- 
creased interruptions of radiation per second, but 
never reached the rate for continuous radiation. The 
greatest difference (19.5 per cent) between continu- 
ous and interrupted radiation was observed when the 
rate of interruptions was § per second. 

On the other hand, discontinuous roentgen radia- 
tion (180 kv. with no filter) produced a higher rate of 
damage to the eggs than did continuous roentgen ra- 
diation.—Henry G. Moehring, M.D. 


Coitetre, J. M. Essais de lymphographie ex- 
périmentale; activité de la hyaluronidase. At- 
tempts at experimental lymphography; ac- 
tivity of hyaluronidase.) ¥. de/ge de radiol., 
1953, 36, 276-292. 

The ear of the rabbit was injected with various 
radiopaque contrast media and the lymphatic system 
visualized. Addition of hyaluronidase at the site of 
the injection definitely helped to get better lympho- 
grams by probably decreasing the interstitial pres- 
sure causing thus a slower diffusion of the radiopaque 
substance. 

Any of the contrast media currently used for ar- 
teriography and phlebography can be employed for 
lymphography. Usually 1 to 2 cc. injected subcutane- 
ously gave fine results provided the films were ex- 
posed at the right moment, this moment depending 
on the opaque media used.—¥. N. Sarian, M.D. 


Cotterre, J. M. La microradiographie; bases et 
principes de la technique; une nouvelle ap- 
plication: la microlymphographie. (Micro- 
radiography; foundation and principles of the 
technique; a new application: microlym- 
phography.) ¥. be/ge de radiol., 1953, 36, 293- 
312. 


Microradiography consists in the realization and 
interpretation of radiological images of microscopic 
order. The microradiogram obtained should be either 
appropriate for microscopic examination or enlarged 
by means of microphotography. The clarity of the 
detail depends on the thickness of the preparation, 
hence histological techniques are used. From the ra- 
diographic point of view, the most important re- 
quirement is to use very soft rays, the time of 
exposure depending on the thickness of the histologi- 
cal section. Very fine grained emulsions are neces- 
sary. Another form of microradiography is based on 
the utilization of secondary electrons produced by 
impact of very hard rays (200 kv.) on a lead plate on 
which is placed the tissue covered by the radiographic 
film. Thus the penetrating rays traverse the film, the 
histological section and then hit the lead plate. It is 
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the secondary (rebounding) electrons which inversely 
traverse the section and imprint an image on the film. 

Of the various instruments briefly described, the 
author has used the Machlett A, with an iron anode 
and a beryllium window. For one group of studies, in 
which iodine or at times thorium was used in the 
preparation of the section, the factors were 18 kv., 
18 ma., focal distance of 35 cm. and one hour ex- 
posure. Good results were obtained in another group 
where greater detail was desired with the following 
factors: 2.5 cm. diameter, 14 cm. focal distance, 12.8 
kv., 1§ ma. and an exposure of 15 minutes. The char- 
acteristic rays of the iron anode appear to be satis- 
factory as to wavelength and penetration for these 
two groups of studies. 

Using the above described techniques, the author 
successfully demonstrated the lymphatic channels 
and lymphatic valves of the ear of a rabbit after sub- 
cutaneous injection of a radiopaque medium. Nine 
very fine lymphograms are reproduced in the article. 
—F. N. Sarian, M.D. 


Moos, W. S., HenpeErson, W. J., and Bearrieg, 
J. W. Various absorption coefficients for 
23.5-Mev x-rays. Science, Sept. 11, 1953, 
178, 300-301. 


The authors were interested in choosing the best 
material, with respect to lowest space consumption 
and cost as well as chemical stability, for a window 
through which patients receiving 23.5 mev. betatron 
roentgen therapy could be viewed safely. To achieve 
this it was necessary to measure the half-value layers 
of glass, lead glass, water and zinc bromide. For satis- 
factory protection for control room personnel it was 
found necessary to have a protective window thick- 
ness of about 8~9 half-value layers of absorbing ma- 
terial. 

The technical set-up used for determining the ab- 
sorption coefficients of the above mentioned mate- 
rials with a 23.5 mev. roentgen beam is described in 
detail. The absorption curves obtained are shown on 
a graph; a table containing the half-value layers and 
absorption coefficients of the various materials is also 
included. Measured values for lead are given for com- 
parison. 

The authors note that the table shows only the 
rate of absorption due to ionization after the elec- 
tronic equilibrium has been reached, which corre- 
sponds to a depth of approximately 4 cm. for water. 
The most efficient materials are in the following or- 
der: lead, lead glass, zinc bromide, glass and water.— 
W.L. Somers, M.D. 


MircuHe.t, J. S., Smirx, C. L., 
L1aMs, D. J., and Braams, R. Experience with 
the 30 MeV synchrotron as a radiothera- 
peutic instrument. I. Development, calibra- 
tion and instrumentation. Acta radiol., Oct., 
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1953, #0, 419-434; II. Dosimetry and rele- 
vant physical measurements. Acta radiol., 
Nov., 1953, 40, 463-487; III. Approach to 
clinical use. Acta radiol., Dec., 1953, 40, 


603-613. 


A 30 mev. synchrotron provided by the British 
Medical Research Council was installed in Novem- 
ber, 1949, at the Radiotherapeutic Centre, Adden- 
brooke’s Hospital, Cambridge, England. Considera- 
ble time was spent in preparing this apparatus for 
clinical use and, as the authors state in the introduc- 
tion, the problems of routinely operating it are still 
far from solved. They were able to treat only 5 pa- 
tients between May, 1951 and March, 1952. 

In the present article, which is divided into three 
main parts, an attempt is made to assess the value of 
this form of megavoltage roentgen therapy and to in- 
dicate its future possibilities. 

I. The first part summarizes the development of 
the synchrotron preparatory to its clinical use and 
gives some details of construction, design and in- 
strumentation required for its continuous operation. 
Particular attention is paid to the energy calibration, 
dose measurements and effect of the compensating 
filter, and to the beam localization, collimation and 
direction. 

The disadvantages of the apparatus are the fixed 
roentgen-ray beam, the rather low dose rate and the 
noise produced by the magnet, although none proved 
to be very serious. 

II. The second part deals with physical measure- 
ments relevant to practical dosimetry. 

The roentgen rays emitted by the synchrotron are 
pulsed in character. The authors state that in their 
apparatus the roentgen radiation is produced in main 
pulses at the rate of 50 per second and that each main 
pulse, which is of about 10 microseconds’ duration, 
consists of approximately 50,000 short pulses each of 
about 1 X10~* second duration. Employing the 100 r 
Victoreen chamber and using Boag’s theory to calcu- 
late the collection efficiency they found, however, 
that this so-called ultrafractionation of the roentgen- 
ray beam presents no serious difficulty in dosimetry, 
although it probably must be taken into account in 
evaluating quantitatively the biologic effect on the 
tissues. 

The dose is expressed in “r,” great caution being 
exercised in relating this unit to the standard r unit. 
Values are given for axial depth doses with circular 
fields of 7.5, 5 and 2 cm. nominal diameters and iso- 
dose charts of depth dose distribution are included 
for circular fields of 9, 7.5, 5 and 2 cm. diameters. 
Also, information is furnished concerning measure- 
ments of backscatter, absorption coefficients and 
stray radiation. 

III. The third part relates to the authors’ clinical 
experience which, as already stated, extends to only § 
patients. The case histories of these patients are pre- 
sented in detail to illustrate the method of procedure 
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as compared with the conventional methods used in 
200 kv. roentgen therapy. 

Most of the treatments were given with a dose rate 
of 8-11 “‘r’”’ per minute measured in the filtered beam 
at 100 cm. focus-skin distance by using a single field 
technique. 

The authors conclude by expressing their belief 
that 30 mev. roentgen therapy will prove useful in 
some malignant neoplasms which cannot be satisfac- 
torily treated by other methods. They enumerate 
twelve such possibilities. At present, the main disad- 
vantage of the 30 mev. synchrotron is its unreliabil- 
ity but it is expected that this difficulty will be over- 
come in the course of time.— 7. Leucutia, M.D. 


Lupert, Mortimer, and Krause, Georce R. 
Upright cholecystography using the fluoro- 
scopic spot-filmer with graded compression. 
Radiology, Dec., 1953, 67, 879-884. 


The authors describe their technique for upright 
cholecystography using the fluoroscopic spot-filmer 
with graded compression. The compression cone flat- 
tens the gallbladder, thus reducing the density of its 
opacity whereby gallstones and other pathological 
conditions are seen through the opaque medium. The 
compression cone also assists in displacing gas-filled 
loops of the intestine from the gallbladder. 

The advantages of this method over conventional 
methods are described. The spot-film exposures for 
average patients are made at 0.1 and 0.2 second using 
67 to 75 kv. and 100 ma. 

Roentgenographic reproductions demonstrating 
the increased accuracy of this method are included 
—Everett E. Seedorf, M.D. 


Kunkte, H. MEtvin, and Carpenter, EARN- 
est B. A simple technique for x-ray measure- 
ment of limb-length discrepancies. 7. Bone & 
Foint Surg., Jan., 1954, 36-4, 152-154. 


In this paper a method of limb-length measure- 
ment is described which is simple, accurate and re- 
quires a minimum of equipment. The equipment con- 
sists of any standard roentgenographic table with a 
Bucky grid, one sheet of lead-filled rubber 1/16 inch 
in thickness, and a few blocks of plywood, 3 inches 
wide by 6 inches long and of known thickness. The 
sheet of lead-filled rubber must accurately cover a 
cassette 14 by 17 inches. This sheet is then cut into 
three strips—one 8 inches wide and the other two 
strips each 43 inches wide. The patient is centered on 
the roentgenographic table. The head of the table 
must be elevated approximately 20 to 25 degrees so 
that the body will press the patient’s feet against the 
foot rest. It is essential that both feet should exert 
the same amount of pressure on the foot rest. 

If both feet cannot be placed against the foot rest 
with the limbs extended, because of unequal leg 
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lengths or deformities of the feet, this can be over- 
come by placing a sufficient number of plywood 
boards of known thickness beneath the foot on the 
short side, thus enabling both feet to exert the same 
amount of pressure, one against the foot rest and the 
other against its plywood supplement. A small sand- 
bag is placed across the middle of the legs to prevent 
motion. A marker showing the total thickness of the 
plywood boards is put on the cassette for later refer- 
ence. 

The film cassette, 14 by 17 inches, must be placed 
square with the table to ensure accurate measure- 
ments when put in the Bucky tray. The 8 inch strip 
and one of the narrower strips of lead-filled rubber 
are then placed over the upper part of the cassette 
to mask it. The cassette, Bucky tray, and the tube 
are centered at the ankles. The tube must be at a 
true right angle to the cassette and at least at a dis- 
tance of 30 inches to minimize distortion. An antero- 
posterior exposure is made of the ankle joints. The 
cassette carriage is then moved and centered under 
the knees with the 43 inch strip of the lead-filled rub- 
ber moved down to the exposed lower portion of the 
film. In moving the tray, care must be exercised not 
to disturb the cassette in the tray. An anteroposter- 
ior exposure is made of the knees. The two smaller 
lead-filled rubber strips are placed over the lower 
portion of the cassette and the large one is removed. 
An exposure is then made of the hips after proper 
centering of the tube, and the film is ready for pro- 
cessing. 

The processed film is placed on a view box and is 
measured by drawing horizontal lines perpendicular 
to the side of the film through identical points in the 
ankles, knees and hip joints (or in the pelvis in any 
case of hip-joint disease with destruction of the head 
of the femur or of the acetabulum). The vertical dis- 
tance between the lines drawn through the ankle 
joints represents the difference in height of the feet. 
The difference between the lines drawn through the 
hip joints represents the total difference in length of 
the two extremities. If plywood blocks were placed 
under one foot, the height of these is added to the 
total length difference. The measurements on a metal 
ruler placed in the center of the roentgenographic 
table will be reproduced in the developed film. It is 
essential to fix the ruler lengthwise on the exterior 
center of the table with adhesive straps to keep it 
stationary. Accurate limb-length measurements can 
be made from the ruler. 

The authors give two advantages of this method: 
The height of the feet can be measured and it also 
enables identical points in the pelvis to be used in 
total length measurements.—Ra/ph S. Bromer, M.D. 


Rapakovicu, Durron, ArtHuR M., 
and ScHILLING, Joun A. The effect of total 
body irradiation on wound closure. 4. 
Surg., Feb., 1954, 739, 186-194. 
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The effect of total body irradiation on wound clo- 
sure in rats was studied after administration of doses 
of 150, 450, and 650 r. Surgically produced wounds 
2.§ cm. in diameter were found to heal as rapidly in 
those rats exposed to total body irradiation with the 
above doses as in nonirradiated controls. 

In the animals receiving 650 r and surviving the 
lethal effect of the irradiation, a slight increase in the 
rate of wound closure was demonstrated. Walter T. 


Hileman, M.D. 


Lorenz, Econ, and Concpon, CHartes C. 
Modification of lethal irradiation injury in 
mice by injection of homologous or heterolo- 
gous bone. ¥. Nat. Cancer Inst., Feb., 1954, 
955-965. 

Previous experiments have shown that injection 
of homologous or heterologous bone marrow pro- 
tected mice against the lethal dose of roentgen radia- 
tion. The injection of marrow intravenously was al- 
ways successful, while intraperitoneal injection was 
considerably less effective. The authors conducted 
experiments to determine whether bone implants 
might show a similar protective effect. 

Three month old mice were given a single total 
body dose of 800-goo r. One to two hours later, the 
mice were injected intraperitoneally with the bone 
preparation. The bone was obtained from the humeri 
and femora of one month old mice and consisted of 
finely ground pieces of shaft devoid of marrow and 
adhering tissue suspended in buffered saline. At- 
tempts at intravenous injection of the bone suspen- 
sion failed due to the formation of emboli by agglu- 
tination of particles. 

The control group of irradiated mice never sur- 
vived beyond twenty-one days. In the injected mice 
that did not survive beyond the twenty-one day 
period, autopsy showed failure of the host’s hemato- 
poietic tissue to regenerate. In animals surviving 
beyond the twenty-one days (all surviving mice sac- 
rificed 30-60 days following irradiation for histologic 
studies), the injected pieces of bone showed rear- 
rangement of the bone spicules into small masses of 
bone with bone marrow formation in the marrow 
spaces. In these mice, the hematopoietic tissues of the 
host showed complete regeneration. 

Similar experiments using heterologous rat bone 
demonstrated similar protection of the host against 
radiation but the transplanted bone did not form 


bone marrow.—G. ¥. Di Bagno, M.D. 


TAHMISIAN, THEODORE N., PASSONNEAU, JANET 
V., and Apamson, Dororny M. The effect 
of x-irradiation and lowered metabolic rate 
on the morphogenesis of developing Me/ano- 
plus differentialis embryos. F. Nat. Cancer 
Inst., Feb., 1954, 74, 941-953. 

Regression in size occurs in diapause grasshopper 
embryos subjected to roentgen irradiation. Enzyme 
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activity is increased, as manifested by a rise in hydro- 
quinone oxidase. Practically every nucleus in the 
embryo becomes pyknotic, but the respiratory me- 
tabolism of the embryos undergoing regression is not 
inhibited. 

The authors irradiated grasshopper embryos with 
a 15 ma., 200 kv. machine. Under aerobic conditions 
embryos exposed to 25,000 r underwent regression, 
while under anaerobiosis a dose of 240,000 r was re- 
quired to produce this effect. The gas used for an- 
aerobiosis was a mixture of 95 per cent Ne and § per 
per cent COs. The metabolic rate apparently was 
markedly lowered by the gas. The caloric output was 
determined to be about 300 times lower under the gas 
than in the air. 

Growth occurred, within limits, in the eggs irradi- 
ated at 2,500 r in air or 25,000 r under N2/CO, while 
in diapause, placed in cold treatment to simulate 
winter, and then returned to developmental tempera. 
ture at 25°C. During this postdiapause development 
their external morphology eventually resembled that 
of a twelve to fourteen day postdiapause embryo, 
but their development went no further. Chromo- 
somal configurations were decidedly abnormal. Cell 
division continued to be abundant, but no tissue dif- 
ferentiation occurred, indicating that the capacity of 
tissues to differentiate physiologically is the process 
most sensitive to roentgen irradiation. 

Eggs receiving 25,000 r in air or 240,000 r under 
N2/COz developed pyknotic nuclei by sixteen days of 
developmental temperature following irradiation, 
which resulted in regression in size. The regression is 
considered to be a result of catabolic activity, which 
persists after anabolism is stopped by roentgen ir- 
radiation. The authors suggest that this may have a 
bearing on the production of radiation-induced tu- 
mors. Roentgen radiation may inhibit anabolism and 
thus bring about regression of the tumor. At the same 
time, cells of normal tissue surrounding the irradi- 
ated tumor may be stimulated to divide, and thus 
cause de novo formation of malignant tissue. The 
capacity of tissue to continue differentiation or to 
redifferentiate is inhibited by irradiation; therefore, 
when normal tissue is sufficiently irradiated and be- 
gins cell division it may not be able to undergo induc- 
tion into its own normal function, and a tumor may 


be formed.—Arthur S. Tucker, M.D. 


Berctas, B., and Rusin, I. C. Study of the 
supportive structures of the uterus by 
levator myography. Surg., Gynec. © Obst., 
Dec., 19535 97s 677-692. 

In the cadaver, owing to loss of muscular tone, the 
anatomic relation between the uterus and the pelvic 
diaphragm is markedly altered. 

The authors injected a “contrast medium contain- 
ing half the usual amount of x-ray opaque substance 
contained in rayopake and without polyvinyl alcohol 
or any other thickening substance” into the pelvic 
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floor muscles of living subjects. The material did not 
cause pain, did not injure the tissues, and was elimi- 
nated by the kidneys within two hours. “With the 
patient on the examining table in lithotomy position, 
the levator crura on either side were palpated per 
vaginam. Under guidance of the palpating finger, a 
21 gauge needle 13 inches long was inserted through 
the lateral vaginal wall into the levator crus, and 5 
cubic centimeters of the x-ray opaque substance in- 
jected on either side. Then the levator plate was pal- 
pated per rectum and its location determined. The 
needle was introduced into the levator plate in the 
midline and midway between the tip of the coccyx and 
the posterior circumference of the anus, and 10 cubic 
centimeters of the opaque substance injected into the 
levator plate.” In addition, the vagina was visualized 
by filling it with § cc. of barium suspension or by 
insufflation with barium powder. The rectum was 
similarly filled with a barium suspension. The uterus 
was visualized by insertion of a metal stem-pessary 
into the uterine cavity. Roentgenograms were then 
obtained in various positions, including the upright, 
and with the patient relaxed and straining down. 

Patients with pelvic organs in normal position and 
intact levator ani muscles were examined, and also 
patients with descent of pelvic organs and impaired 
function of levator ani muscles. It was seen that in 
the normal subject the levator plate is almost hori- 
zontal, the uterus lies over the plate, and with in- 
creased intra-abdominal pressure, is forced against 
the plate, not into the pelvic floor aperture. 

When birth injury or some other structural or 
functional defect impairs the muscular pelvic dia- 
phragm, the levator plate is depressed anteriorly, 
increasing the longitudinal diameter of the pelvic 
floor aperture. When the levator crura are impaired, 
the transverse diameter of the hiatus increases too. 
The result is that, with increased intra-abdominal 
pressure, the uterus is pushed down the inclined 
plane of the levator plate into the enlarged hiatus.— 
George Cooper, Fr., M.D. 


Gustarson, Gorpon E., and Frank A, 
The effect of surgery on dogs following whole 
body x-irradiation. Surg., Gynec. & Obst., 


Jan., 1954, 98, 49—54. 


This investigation was designed to determine 
whether or not surgical trauma superimposed upon 
whole body roentgen irradiation markedly altered 
the mortality. 

Eighteen pairs of mongrel dogs were studied, hav- 
ing a mean body weight of 8.6 kilograms. These dogs 
were paired on the basis of age, body weight, and 
white blood cell count. Both dogs in a pair were ir- 
radiated, and then one of them was selected for sur- 
gery. Ten pair received 200 r and 8 pair received 300 
r. No antibiotics were used. 

The physical factors of irradiation were as follows: 
220 kv., 15 ma.; target skin distance of 148.5 cm.; 
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1 mm. of aluminum and 0.5 mm. of copper filtration. 

Twenty hours following irradiation a 10 cm. seg- 
ment of ileum was removed approximately 15 cm. 
from the ileocecal valve. Laboratory study consisted 
of: white blood cell count, red blood cell count, hemo- 
globin determination, total serum protein value and 
body weight. The results were as follows: 

(a) Mortality. Three of the 10 control dogs re- 
ceiving 200 r died, a mortality of 30 per cent. Two of 
the 10 operative dogs receiving 200 r died, a mortal- 
ity of 20 per cent. Of the 8 pair of dogs given 300 r, 
4 controls died and 6 operative dogs died, giving a 
mortality rate of 50 and 75 per cent, respectively. 
The over-all mortality for the control dogs was 39 
per cent, and for the operative dogs was 44 per cent. 
It is evident that the surgery did not alter the mortal- 
ity in irradiated dogs. However, one cannot deter- 
mine from this study what the results of surgery 
would be if it were delayed for a long period of time. 

(b) Survival time. In the 300 r group the survival 
time was the same. For the 200 r control group it was 
an average of seventeen days, and for the 200 r 
operative group it was an average of thirty-seven 
days. 

(c) The white blood cell count decreased in the ir- 
radiated dogs, but increased in those that were op- 
erated on. 

(d) The red blood cell count was decreased in all 
groups. 

(e) Hemoglobin was decreased in all groups. 

(f) There was a slight decrease in body weight in 
all groups. 

(g) Total serum proteins were slightly decreased. 

(h) The most common organ involved was the 
lung; next in order was the kidney, heart, and gas- 
trointestinal tract.— Watts, M.D. 


Evprep, and Trowsripce, WILLIAM V. 
Radiation sickness in the monkey. Radi- 
ology, Jan., 1954, 62, 65~73. 

In this study, the authors used 37 monkeys 
(Macaca mulata) as test animals for total body ir- 
radiation. The subjects were rotated on an axis 
placed 1co cm. from a 250 kv. G. E. Maximar unit 
using 0. mm. Cu and 1 mm. Al filtration, half-value 
layer of 1.7 mm. Cu. The dose rate was 13.7 r/min. 
The test animals received single doses of 400, 550, 
600, or 800 r. 

The LD 50/30 days for the monkey was found to 
be approximately 600 r and LD 100/30 days close 
to 800 r. The higher the dose, the quicker the monkey 
died. Sex did not influence the length of survival or 
the morbidity. 

The phases in the succession of physiological 
changes that follow near lethal irradiation are first 
vomiting and the lessened activity momentarily 
associated with it; then, as in man, after a short 
symptomless phase, a period of digestive symptoms 
begins manifested by anorexia, diarrhea and weak- 


| 
i 


VoL. 72, No. 6 


ness, especially severe in the heavily irradiated ani- 
mals and may end in early death. 

If the animal survives, this phase runs into one 
characterized by hemorrhages and infections. The 
total white blood cell count is now minimal and a sec- 
ond wave of death occurs. 

Monkeys surviving these critical stages recover 
slowly. Some may still die over the next few months. 
Epilation is minimal and conspicuous hemorrhage is 
seen only in the 700 r dosage group. Alteration in the 
blood picture is the most sensitive index for lethal 
radiation exposure. The central nervous system es- 
capes apparent damage.—Dean Nichols, M.D. 


Conference on radiobiology and radiation pro- 
tection, Stockholm, September 15-20, 1952. 
Acta radiol., Jan., 1954, 47, 1-108. 


In the introductory note G. de Hevesy and R. 
Sievert state that a conference on radiation biology 
and radiation protection was held in Stockholm, 
Sweden, from September 15 to 20, 1952. Those in- 
vited to attend included members of the Joint Com- 
mittee on Radiobiology, the International Commis- 
sion on Radiological Protection and the Interna- 
tional Commission on Radiological Units as well as a 
few selected lecturers and guests. 

The two most important topics discussed at this 
conference were the following: (1) What doses per 
year and per capita of the population are, according 
to our present knowledge, permissible from a genetic 
point of view; and (2) What radiation doses, under 
ditferent conditions, cause significant blood changes? 

The inaugural address was delivered at the open- 
ing of the Conference by Arthur Thomson, Chancel- 
lor of the Swedish Universities. All the formal papers 
were presented on September 16. The remaining days 
were taken up by separate meetings of the three 
commissions and by joint sessions. 

The eleven following abstracts are of the papers 
presented at the Conference.—T. Leucutia, M.D. 


Mutter, H. J. The manner of dependence of 
the “‘permissible dose” of radiation on the 
amount of genetic damage. Acta radiol., 
Jan., 1954, 47, 5~20. 


Muller believes that the question of what dose of 
radiation should be regarded as permissible cannot 
be answered categorically. The objective of all ac- 
tions is to do the most good with the least harm to 
everyone concerned, including posterity. This makes 
it mandatory to consider the long range genetic dam- 
age of radiant energy, as well as its immediate bene- 
fits. He states that each mutant gene received by an 
offspring will, on the average, constitute the deciding 
cause of what may be called the “genetic death” of 
one descendant—that is, of its dying before reaching 
reproductive age or failing to reproduce. Ordinarily, 
this will happen many generations after the mutant 
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gene has arisen. In the interim, all of us carry a fairly 
high number of mutant genes, which hamper us 
and may be called our “genetic load.”” Each of these 
must be eliminated by becoming, some time, a decid- 
ing cause of genetic death on the part of some de- 
scendant, usually a remote one. The total vigor, re- 
sistance and general fitness of each person, apart 
from environmentally determined differences, de- 
pend on the combined actions of his genes. 

It is estimated that about three “excess” mutant 
genes must be eliminated per eliminated individual 
in order to prevent an impossibly large “load” and an 
extinction of the population. Calculations indicate 
that there are at least three spontaneous mutations 
in ten human gametes or six in ten zygotes. There- 
fore 2 of 10 individuals in every generation suffer 
genetic deaths under normal conditions. The re- 
mainder have to reproduce sufficiently to offset this 
loss. 

From Russell’s data on mutations produced by 
roentgen rays in mice, it is calculated that 80 r would 
produce the same rate of mutation that occurs 
spontaneously, that is, would double the rate. If ap- 
plied to man, this would require (1) the genetic death 
of 4 of every 10 individuals in each generation to es- 
tablish an elimination equilibrium, and (2) a higher 
rate of reproduction to maintain the population. 
Muller believes that a 25 per cent increase in the 
mutation rate (produced by about 20 r) would ap- 
proach the danger level for people living under primi- 
tive conditions of birth and death. Even less would 
be tolerated by those living in the modern way, that 
is, conditionsof low birthrateand increased longevity. 

Muller proposes the establishment of a per capita 
average ceiling of irradiation, beyond which it is bio- 
logically dangerous for the species as a whole to go. 
He decries the unwarranted exposure of the gonads 
to radiation for diagnostic or therapeutic purposes 
and urges the development of protective devices and 
of alternative non-radiation methods.—T. 7. Wa- 


chowski, M.D. 


Wiuiams, E. K. The white cell count in rela- 
tion to occupational radiation dosage. Acta 


radiol., Jan., 1954, g/, 21-29. 


The author discusses the technical variation of 
the white blood cell count and the physiological 
variations of the individual’s blood. 

The coefficient of variation due to instrumental 
and field errors varies from 8 to 10 per cent. The 
evaluation of the different types of cells varies from 
10 to 20 per cent. These technical errors are not as 
critical nor as great as the physiological variations 
that occur in the white cell content of the blood. 

There is a diurnal variation in the total white 
blood cell count of normal individuals ranging up 
to 16 per cent. Exercise and emotional states cause a 
transitory leukocytosis in the peripheral blood. In- 
itial counts of applicants for employment are higher 
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than subsequent counts probably due to the emo- 
tional stress of the initial blood sampling. 

In a series of 3,098 pre-employment blood counts, 
6 per cent of the leukocyte counts and 14 per cent of 
the lymphocyte counts were below the lower levels 
of normal given in the 1943 edition of the Recom- 
mendations of the British Roentgen-Ray and Radi- 
um Protection Committee. The individuals with the 
persistent low counts did not seem to have a greater 
risk from exposure to radiation than those with nor- 
mal counts as judged by relative sickness rates. 

Individuals subjected to accidental high exposure 
to radiation have an increased number of refractive, 
neutral-red staining granules in the lymphocytes. 
These persist for up to two years following exposure. 
Although the granules are not specific for radiation, 
they may prove a useful guide to exposure. Abnormal 
and degenerative changes in the white blood cells are 
also seen following excessive exposure. 

The author believes that where good protection 
and monitoring exists greater efforts should be made 
on individuals exposed to higher risks or when posi- 
tive results may be obtained, with a concomitant 
relaxation on “potentially exposed” personnel who 
are also monitored. Further study of cytologic alter- 
ations may prove to be a more sensitive index of 
radiation effect than gross numerical variation.— 


Frank Ff. Rigos, M.D. 


Morgan, Karu Z. Maximum permissible con- 
centration of radioisotopes in food, water and 
air and maximum permissible equilibrium 
amounts in the body. Acta radiol., Jan., 
1954, 47, 30-46. 

This article presents in some detail the considera- 
tions involved in the establishment of maximum per- 
missible amounts of radioisotopes in the human 
body, and maximum permissible concentrations in 
air and in water. The tables listing the values ob- 
tained will appear in the National Bureau of Stand- 
ards Handbook 52. Table 1 provides a handy refer- 
ence for users of radioisotopes to obtain accepted 
tolerance values for 81 isotopes, including those used 
in routine clinical practice. Table u lists maximum 
permissible concentrations in water under emergency 
conditions for six fission products. 

The attempt has been made to evaluate each iso- 
tope in terms of energy of emission, relative bio- 
logical effectiveness (dependent on specific ioniza- 
tion), biological half-life, and organ concentration, 
such that the most radiosensitive organ concerned 
shall not receive more than 0.3 rem (roentgen equiv- 
alent man) per week. Several values given are based 
on specific information, but the majority are estab- 
lished on the basis of the most accepted of the avail- 
able assumptions. The general equation used to cal- 
culate the permissible body burden is: 


2.6 X 103 


(E eff) fe 


Abstracts of Radiological Literature 


DECEMBER, 1954 


in which 9=uce. in total body, f2= fraction in critical 
organ, =(E eff) =total effective energy in mev., m= 
mass of critical organ in gm. and W=0.3/RBE (rela- 
tive biological effectiveness) rep per week. In all 
calculations, the Standard Man established at the 
Chalk River Conference of September, 1949, was 
used as a source of weights and metabolic constants. 

Equations for maximum permissible concentration 
of a radioisotope in air and in water, and of noble 
gases are presented. These equations are based upon 
the best available knowledge of the continuous con- 
centrations required to maintain in equilibrium that 
quantity (2) which will result in the maximal per- 
missible dose of 0.3 rem/week to the most sensitive 
irradiated organ. 

Equations for concentrations in air and water un- 
der emergency conditions, resulting from a nuclear 
accident or atomic bomb explosion, are also given. 
For this special case, a total summated dose of 25 
rem is accepted as permissible. These equations differ 
from those above, not only in the higher dose allow- 
able, but also in the assumption that assimilation is 
not continuous, but is confined to a definite time 
period with the activity both in the body and in the 
medium falling steadily. 

The author considers the existence of a separate 
problem connected with radioactive particles, and 
discusses the dosimetry of small spherical sources of 
particulate radiations. Particles would only be a 
special hazard if the surrounding tissues receiving 
relatively high doses of radiation were to show a high 
incidence of subsequent tumor development.—R. 


Kenneth Loeffler, M.D. 


Baca, Z. M. The amines and particularly 
cysteamine as protectors against roentgen 
rays. Acta radiol., Jan., 1954, 47, 47-55. 


The action of roentgen rays on aqueous solutions 
and on living organisms is due to the liberation of 
free radicals originating from the hydrolysis of water 
in the presence of oxygen. Certain substances can 
partially inhibit this action of roentgen rays on 
enzyme solutions and living organisms. 

The author systematically studied the effects of 
amines and of substances bearing the—NHbp func- 
tion. The 2 sulfur bearing amines, cysteamine and 
cystamine were investigated extensively since the 
—SH function has a favorable protective action. 

Twenty five hundred mice were used in the experi- 
ments. Control groups were employed with each in- 
vestigated substance. The factors of irradiation were: 
250 kv., 2.5 mm. Cu, 50 cm. distance, 100 sq. cm. 
field and gor per minute. Equimolecular doses of the 
substance tested (when toxicity permitted) were dis- 
solved in 0.25 mil. of saline and injected intraperi- 
toneally, 1 to 4 minutes before irradiation. A single 
dose of 700 r kills 98 per cent of the controls. 

Cysteamine is a fragment of pantotheine which is 
a growth factor for Lactobacillus bulgaricus and a 
fragment of coenzyme A. It is not very toxic. If a 
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dose of 3 mg. of cysteamine per 20 gm. mouse is in- 
jected immediately before a dose of 700 r, 97 per cent 
of the mice survive. In order to obtain the same 
mortality curve as that of the controls, one must give 
at least 1,300 r. If the injection is made immediately 
after irradiation the mortality curve is identical with 
that of the controls. 

Cystamine is at least as good as cysteamine; it 
liberates large amounts of histamine and is reduced 
to cysteamine in vitro by cysteine and also in vivo 
probably by glutathione and other—SH bearing pro- 
tides. Recently it has been found that cystamine by 
mouth is an outstanding protector for mice, and that 
800 mg. are well tolerated by man. 

Cysteamine when injected is rapidly metabolized; 
it has disappeared from the blood of dogs and rabbits 
fifteen minutes after intravenous injection and has 
been excreted unchanged in the urine during the 
period. Its protective action (and also that of cys- 
tinamine) against roentgen rays is of short duration: 
one hour after the injection, the radiosensitivity of 
the mice has come back to normality. 

Cysteamine also induces a long lasting (at least 
five hours) liberation into the blood (rabbit) and 
urinary excretion (dog and man) of reducing sub- 
stances, one of which is ascorbic acid. This reaction 
is not the same as that of ACTH; it is not produced 
by cysteine. Cysteamine acts directly on cells. Both 
cysteamine and cystamine partially inhibit the oxi- 
dation of ferrous sulfate by roentgen rays. Cystea- 
mine has marked antimitotic properties for muscle 
cells of chick embryo in tissue culture. Its action 
seems mainly on the protoplasm, not on the nucleus. 
In some cases of human chronic leukemia, cysteamine 
has given good results. 

If rats are given cysteamine after a dose of 1,000 r 
with the liver protected, the mortality is reduced 
greater than if no cysteamine is given. There seems 
to be a curious synergy between liver protection and 
cysteamine action. This synergy might be explained 
by the fact that the liver is the main scource of 
ascorbic acid liberated by the drug injection and that 
ascorbic acid seems to play a role in the biochemical 
lesion resulting from roentgen irradiation. 

Two hundred mg. of cysteamine injected intrave- 
nously at any time except one hour before irradiation 
is well tolerated and active against radiation sick- 
ness. Diarrhea, vomiting, nausea, and general weak- 
ness disappear after one or two injections. This drug 
does not decrease the beneficial etfects of the radia- 
tion therapy and is now used in the Department of 
Radiotherapy of the University of Liége.—Frank 


Rigos, M.D. 


ForssBERG, A. Some remarks on chemical 
protection against ionizing radiation. Acta 
radiol., Jan., 1954, 4/7, 56-58. 

The author in collaboration with N. Nybom in- 


vestigated the protective ettect of cysteine on A/lium 
roots by correlating the growth rate and survival 
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with cytologic characteristics and associated bio- 
chemical events. 

The results of the investigation are given in detail. 
They agree fairly well with those of Gray, Read, 
Thoday, and others, obtained after irradiating Vicia 
roots in oxygen as well as in nitrogen, thus indicating 
a certain resemblance in the effect of cysteine and 
anaerobiosis. 

Briefly, cysteine protects 4//ium roots from roent- 
gen-ray damage by a factor of 2. The number of total 
chromosome disturbances (fragments, bridges) was 
reduced 50 per cent or more. The protection from 
alpha-ray damage, however, was much less pro- 
nounced, corresponding to a factor of 1.5 at the most. 
—T. Leucutia, M.D. 


Baca, Z. M. On chemical protection against 
ionizing radiation. Acta radiol., Jan., 1954, 
41, 59-60. 


The author gave 20 mice 700 r using 250 kv., 2.5 
mm. Cu, 50 cm. distance, 100 sq. cm. field and go r 
per minute. Ten of these animals were given 3 mg. of 
cysteamine intraperitoneally before irradiation, and 
10 served as controls. 

During the first twenty-four hours following ir- 
radiation, the weight and the white blood cell count 
of both groups fall about the same degree. After 
forty-eight to seventy-two hours the loss of weight 
in the protected mice stops and then the weight 
starts to increase. In the controls, the weight con- 
tinues to decrease until death. It seems that the pres- 
ence of cysteamine during irradiation has protected 
some regeneration factor (possibly coenzyme A). The 
white cell count of irradiated protected mice begins 
to rise (on the 8th day if 550 r is given and on the 
1oth day if 700 r is given) earlier than in the controls 
when they survive. 

There is no regeneration of the ovaries in either 
group and the adrenal cortex remains thin. Each 
tissue is affected by irradiation whether cysteamine 
is present or not. It is the regeneration and the reac- 
tions of the organism against radiation damage which 
are enhanced when cysteamine is present.—-Frank 7. 


Rigos, M.D. 


Lararyet, R., and Gray, L. H. Definition of the 
terms “‘protection” and “restoration.” dcta 
radiol., Jan., 1954, 61-62. 


The authors distinguish the following four stages 
in the development of any particular change in a cell 
(tissue, organ or organism), resulting from exposure 
to radiation, which they call the “observable lesion:” 


I 2 3 4 
Absorption Primary Chemical Observable 
of radiant —radiochemical— reaction lesion 

energy reactions chains 


latent period 
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In the first stage, the distribution of the absorbed 
energy within the cell is determined by the chemical 
structure of the cell and the type of radiation to 
which it is exposed. The absorbed energy will be dis- 
tributed within 10~" seconds. This is followed by the 
second stage, in which part of the energy is in the 
form of very reactive and very short-lived radicals 
and which is probably complete in 10~* seconds. In 
the third stage, the short-lived radicals give rise to 
intermediates of longer life and to reversible and ir- 
reversible chemical changes. Stages 2 and 3 together 
constitute the latent period during which the course 
of the observable changes is affected by the chemical 
composition of the living protoplasm. The changes in 
Stage 3 are further influenced by environmental 
factors such as temperature and nutrients. Stage 4 
comprises the observable lesion. 

The authors propose that the term “protection” 
be used to describe a diminution of the observable 
lesion resulting from a treatment or procedure in- 
stituted Jefore the beginning of irradiation, and the 
term “restoration” when this is achieved after the 
beginning of irradiation. In this manner, the term res- 
toration includes such procedures as photoreactiva- 
tion and heat-reversal and also covers control of the 
natural process of recovery. It is emphasized that 
both protection and restoration refer to a particular 
observable lesion and not to the cell as a whole. For 
example, mutations may persist in a cell in which the 
ability to divide has been restored.—T. Leucutia, 


M.D. 
Gray, L. H. Conditions which affect the bio- 


logic damage resulting from exposure to 

ionizing radiation. Acta radiol., Jan., 1954, 

41, 63-83. 

At present, it is not possible to influence signif- 
icantly the physical effects of a given type of radia- 
tion. The absorbed energy is converted within a frac- 
tion of a second into chemical reactions. During the 
conversion period, very reactive short-lived radicals 
are present, which give rise to intermediates of longer 
life and to reversible and irreversible chemical 
changes. During the conversion period, some control 
can be exerted over the development of a radiobio- 
logical lesion by modifying the enviromental condi- 
tions. 

An overriding factor which determines the reac- 
tions to which the short-lived radicals give rise is the 
disposition of these radicals along the ionization 
tracks. If they are formed very close together, they 
react among themselves in a manner quite differently 
from when they are more sparsely distributed, and 
this profoundly affects the chemical and biological 
changes which follow. No chemical treatment at the 
time of irradiation, which has been tried so far, has 
been found to modify appreciably damage induced 
by the high ion density irradiations, such as from 
alpha and neutron beams. 
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Hypoxia or anoxia reduces the general damaging 
biological effect of many diverse types of radiations, 
if present during or immediately before irradiation. 
The effect on roentgen irradiation is a numerical re- 
duction in the efficicacy of a given dose, irrespective 
of the magnitude of the dose. The mechanism is 
probably a reduction in the number of effective 
chemical intermediates produced per unit expendi- 
ture of energy of the secondary electrons generated 
by the radiation. Five different biological examples 
of the influences of oxygen tension on general radio- 
sensitivity are cited. 

While the effect of anoxia on chromosome damage 
of germinal and somatic cells is established, the effect 
on the other forms of genetic damage is not so clear. 
Further work in this field is needed. 

Chemicals may alter the radiation effect by reduc- 
ing the oxygen tension of the media, inhibiting res- 
piration or increasing metabolism in the presence 
of a limited oxygen supply. The reducing sulfur com- 
pounds and strongly reducing amino acids are ettec- 
tive in this manner. The latter exert greater protec- 
tion if present in the cell for about an hour before as 
well as during irradiation. They also can reduce radi- 
ation damage if administered shortly after irradia- 
tion. 

Exposure to increased pressures of carbon mon- 
oxide for about an hour prior to and during roentgen 
irradiation increases chromosomal damage and in- 
hibits the growth of roots. No significant increase is 
noted under similar conditions with neutron irradia- 
tion. 

Because the infinitesimal amount of energy de- 
posited in the cell by irradiation can do no more than 
initiate a sequence of changes which develop into 
a manifest lesion, the postirradiation period is a crit- 
ical one and it is logical to attempt at that time to 
check the development of injury. Purely physical 
agents may either diminish or augment the ultimate 
damage resulting from irradiation. Conditions of in- 
cubation following irradiation influence the eftect 
because of changes in the environment produced by 
the irradiation, such as in the media. 

The effect of irradiation on animals, irradiated 
either wholly or in part, suggests interaction, such 
as between an injured organ and the capability for 
restoration latent in the organism as a whole, or as 
between one organ and another.—T. ¥. Wachowski, 
M.D. 


LararjJET, RaymMonp. Spontaneous and _in- 
duced cell restorations after treatments with 
ionizing and non-ionizing radiations. Acta 
radiol., Jan., 1954, 47, 84-100. 


The recovery of cells from injuries produced by 
radiations is explained by three general processes 
which are illustrated by experimental effects result- 
ing from superimposed temperature changes, chem- 
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icals (catalase) or visible light. Examples are quoted 
of the restoration of lesions caused by roentgen, a and 
Braysand infra-red but mainly refer to the effects of 
ultraviolet rays. 

Three types of restoration processes are recog- 
nized: (a) Reversion, in which the reaction induced 
by the radiation is reversed or there is destruction of 
intermediate active compounds necessary for the 
ultimate production of a lesion. (b) Recovery, where 
the lesion is due to the inactivation or destruction 
of a cellular constituent, may be induced by reintro- 
ducing this constituent either by reviving its syn- 
thesis or from an external supply. (c) Superimposed 
injury, when the chain of reactions leading to the 
production of the lesion requires the presence of a 
normal cell metabolite, may remove this constituent 
and prevent the development of the lesion. 

Spontaneous recovery of Escherichia coli strain B 
after ultraviolet irradiation shows that growth res- 
toration is greater by a factor of 7 for cell clumps 
and appears to be dependent on close contact be- 
tween the cells indicating that induction is due to the 
transmission of some growth restoring substance. In 
the case of yeasts, such natural restoration is de- 
pendent on diploidy. 

Experimental evidence is considered for restora- 
tions produced by three factors: (a) Temperature 
change. Recovery may be induced by the destruction 
of activated states at high temperatures so cancelling 
the primary effect of the radiation by reversal or 
physiologic recovery may follow the differential effect 
of temperature on the speeds of intracellular reac- 
tions; this will, of course, work in both directions 
(heating or cooling), and occurs with ionizing or non- 
ionizing radiations. The complexity of the process is 
illustrated by the mutation of Esch. coli strain B to 
the radioresistant strain B/r: between 37° C. their 
relative resistances to radiation change from 1:10 to 

, that of B having increased 20 times for a two- 
fold increase in B/r. (b) Chemical reactions. The 
only unambiguous evidence of chemical restortion 
appears to be the effect of catalase on certain micro- 
organisms and does not occur after roentgen irradia- 
tion. The relation between the enzymatic activity of 
catalase and its restoring capacity suggests that this 


is due to the decomposition of peroxides, probably of 


the RO-OH type as HO: provides protection but not 
restoration. A proposed scheme to account for the 
restoration process is illustrated; it is pointed out 
that the proportion of cells restored by catalase is 
only about 1 in 100. (c) Light. Recovery from restor- 
able lesions due to ultraviolet light in the range 
3,500~5,000 A. is related to N.P. synthesis by trans- 
forming inactive into active N.P. Generally, this is a 
rare phenomenon and is only successful after mild 
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inactivation but in the case of roentgen irradiation 
of B. megatherium illumination at an early stage does 
not reverse the primary effects but prevents the com- 
pletion of the induced process, the synthesis of ac- 
tive virus and cell lysis (superimposed lesion).— 
Raymond Quick, B.S. 


EHRENBERG, L., and Gusrarsson, A. The ef- 
fects of ionizing radiations in barley. Acta 
radiol., Jan., 1954, 47, 101-104. 


This short general summary refers mainly tosome 
recent studies in the production of useful mutants in 
agricultural plants and the implications of the experi- 
mental findings. It is pointed out that certain of these 
plants, such as barley, provide very suitable material 
for the investigation of many aspects of the early, 
intermediate and later effects of radiation. 

In the case of dormant embryos, although the 
water content is low (10 per cent), hydrogen sulfide 
has a marked protective action, probably similar to 
that of sulfhydryl compounds in aqueous tissue. Any 
effect of oxygen pressure is small and is only observed 
for pressure changes twenty-four hours previous to 
irradiation indicating that either the penetration or 
the modification of the physiologic state is slow. 

Germinating seeds are very sensitive to changes in 
oxygen pressure thirty minutes before irradiation. 
Radiation damage is increased by pure oxygen but 
nitrogen and hydrogen provide protection. Anesthet- 
ics generally protect against radiation (propene both 
for dormant and germinating seeds) but low ether 
concentrations increase damage. 

With fast (3 mev.) neutrons, H.S has no protective 
effect in dormant seeds and there is no influence of 
oxygen pressure on germinating seeds. Roentgen 
irradiation is followed by immediate death or re- 
covery, but after neutron treatment, germination 
and a few days of normal growth may be terminated 
by sudden death and in mature plants, the spike 
fertility is much lower. 

Lethal and semi-lethal mutations which are easily 
induced by ionizing radiations have highly complex 
viability characteristics, each mutation following a 
sequence depending on the environment and genetic 
conditions, but in barley, only 1 or 2 per 1,000 are 
completely viable. Chromosome breakage increases 
with densely ionizing radiations and leads to effects 
(2 point breakages) not observed spontaneously or 
with roentgen rays. 

Increased exposure to ionizing radiation would be 
expected to lead to corresponding deleterious changes 
in man, such as long chromosome deficiencies, inver- 
sions and translocations, especially as the high per- 
centage of damage cannot be eliminated as in the 
case of plants.—Raymond Quick, B.S, 
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dium. By Stanford Cade, 685 
The Physician in Atomic Defense. By Thad P. 
Sears, 685 
Radiation Chemistry. By the Faraday Society, 
686 
Annual Review of Medicine. Volume 4. Windsor 
C. Cutting, Editor, and Henry W. New- 
man, Associate Editor, 686 
Brain, necrosis of, following roentgen irradiation, 
953 
revascularization, angiographic studies in prob- 
lem of (ab), 516 
stem, sudden and severe herniation of, through 
tentorial incisure, angiographic changes in 
(ab), 522 
stem tumors, phlebography in (ab), 517 
tumors, central, cerebral phlebogram by carotid 
angiography in cases of (ab), 516 
tumors, localization of, by diiodo"! fluorescein 
(ab) 521 
tumors, localization of, with positron emitters 
(ab), 524 
BREAST, carcinoma, observations concerned with, 
263; 4625 942 
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carcinoma, results and evaluation of roentgen 
irradiation (ab), 723 
cysts, roentgenography of (ab), 525 
primary cancer, simple mastectomy plus radio- 
therapy in, 923 
BritisH INstTITUTE OF RapDIOLOGy, 322 
BrRoncHI, unusual manifestations of carcinoma of 
(ab), 526; (ab), 527 
Broncuirtis, chronic, roentgenology of (ab), 338 
BroncHoGrapHy by catheterization in lung abscesses 
(ab), 892 
iodized oil-sulfonamide powder mixture as con- 
trast material in (ab), 696 
use of delayed films in (ab), 337 
with new rapidly absorbed contrast material, 
882 
with water soluble contrast medium (umbradil) 
(ab), 699 
BRONCHOLITHIASIS, 877 
BuccaL mucosa, epithelioma of, 806 
Bursitis, subdeltoid (ab), 359 


CaIssON DISEASE, aseptic necrosis of bone in (ab), 
352 
CaLcaNeuM, fractures, primary fusion of posterior 
subtalar joint in treatment of (ab), 175 
CaLcIFICATION in ascending portion of aortic arch, 
significance of (ab), 897 
of left auricle (ab), 529 
primary asymptomatic, of articular cartilage 
(ab), 172 
within stomach wall in gastric malignancy, 788 
CALCIFICATIONS, soft tissue, in cord lesions (ab), 168 
Catcinosis (ab), 173; (ab), 174 
universalis, idiopathic, report of case in child 
treated with corticotropin and cortisone 
(ab), 1072 
Catcium, radioautographic study of deposition of, 
in cranium, teeth and mandible (ab), 1067 
Ca.cut, multiple, in large intestine (ab), 529 
nonopaque, of urinary tract (ab), 709 
prostatic, symptomatology and management of 
(ab), 
salivary, and phleboliths in region of cheek, dif- 
ferential diagnosis of (ab), 334 
Caius formation, familial hyperplastic (ab), 173 
formation, hyperplastic, in osteogenesis imper- 
fecta (ab), 173 
Cancer, cervical, radiation dosimetry in treatment 
of, 975 
deep-seated, modern planning system for roent- 
gen therapy of, 881 
knowledge, status of, 511 
of alimentary tract, roentgenologic diagnosis of, 
187 
of cervical stump, transvaginal roentgen ther- 
apy in, 469 
of cervix uteri, interstitial radium treatment of, 
278 
of colon, roentgen aspects of (ab), 344 
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of larynx, treatment of, by interstitial radium 
needles (ab), 726 

of lung (ab), 527 

of penis, radiotherapy of (ab), 360 

of thyroid treated by radioactive iodine (ab), 
922 

of thyroid, uses and misuses of radioactive 
iodine in treatment of (ab), 732 

of tongue, and its cervical metastases, radiation 
treatment of (ab), 917 

of tongue, mouth, and pharynx, sex differences 
in prognosis following radiotherapy (ab), 
g18 

patient, incurable, care of (ab), 177 

patients, irradiated, response of, to Vidrio 
metschnikovit (ab), 722 

patients, terminal, comparative effects of total 
body radiation, nitrogen mustard, and 
triethylene melamine on hematopoietic 
system of (ab), 183 

primary, of breast, simple mastectomy plus 
radiotherapy in, 923 

report on survival of patients treated for, from 
1935 to 1947 inclusive (ab), 358 

research, applications for grants in, 322 

research, grants for scholars in, 682 

spread, transpulmonary, paradoxical metastasis 
and (E), 499 

CapiruLum humeri, aseptic osteonecrosis of (ab), 
170 
Carcinoma, bronchial, unusual manifestations of 

(ab), 526; (ab), 527 

bronchiolar, of lung (ab), 338 

bronchogenic, superior vena cava obstruction 
syndrome in (ab), 699 

esophageal, results of supervoltage roentgen 
therapy of (ab), 178 

metastatic, bilateral total adrenalectomy in 
patients with (ab), 710 

of body of uterus, vaginal recurrences in, pre- 
vention by radium therapy (ab), 361 

of breast, observations concerned with, 263; 
462; 942 

of breast, results and evaluation of roentgen ir- 
radiation (ab), 723 

of cervix, direct measurements and isodose cal- 
culations in radium therapy of (ab), 918 

of cervix uteri, effect of cortate and of drama- 
mine on patients undergoing deep roentgen 
therapy for, 827 

of esophagus and cardia, treatment of, by re- 
section and postoperative supervoltage 
roentgen rays (ab), 723 

of large intestine (ab), goo 

of testicle (ab), 905 

of thyroid gland, uptake of radioactive iodine 
by (ab), 1063 

of thyroid in childhood and adolescence (ab), 
695 
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primary, of lung, roentgen manifestations in 
development of, 880 
Carpi, carcinoma, treatment of, by resection and 
postoperative supervoltage roentgen rays 
(ab), 723 
CarDIOPHRENIC angle, right, differential diagnosis 
of masses in (ab), 893 
Carpat canal, profiles of (ab), 907 
CarTILaGE, articular, primary symptomatic cal- 
cification of (ab), 172 
CATHETERIZATION, bronchography 
abscesses (ab), 892 
Cecum and ascending colon, volvulus of (ab), 530 
CELL restorations, spontaneous and induced, after 
treatments with ionizing and non-ionizing 
radiations (ab), 1082 
CEREBRAL angiography, technique and dangers of 
(ab), 522 
atrophy (ab), 692 
CERVIX UTERI, cancer, interstitial radium treatment 
of, 278 
cancer, radiation dosimetry in treatment of, 975 
carcinoma, effect of cortate and of dramamine 
on patients undergoing deep roentgen 
therapy for, 827 
direct measurements and isodose calculations 
in radium therapy of (ab), 918 
roentgenographic technique to demonstrate in- 
competent internal os of (ab), 165 
transvaginal roentgen therapy in cancer of 
stump of, 469 
Cuassarp-LaPINnEe projections, value of, in study of 
sigmoid, 199 
CHEEK, differential diagnosis of salivary calculi and 
phleboliths in region of (ab), 334 
CHEMICAL protection against ionizing radiation (ab), 
1081 
CHEMOTHERAPY, prolonged, roentgenographic 
spreads of pulmonary tuberculosis occur- 
ring during sanatorium residence before use 
of (ab), 700 
Cuesr. See also THorax 
pseudopathology in roentgenograms of, 29 
roentgen aspects of emphysema of (ab), 890 
Cuicaco RoENTGEN Society, new officers, 682 
CHILDHOOD, carcinoma of thyroid in (ab), 695 
remodelling of humerus after supracondylar 
fractures in (ab), 170 
CuILpreN, delayed cystograms in (ab), 345 
duodenal obstruction in (ab), 342 
fractures of hip in, treatment and results (ab), 
348 
intramuscular urography with hyaluronidase in 
(ab), 707 
massive preoperative irradiation in treatment 
of osteogenic sarcoma in, 813 
obstruction of small intestine in, 412 
roentgen studies in suppurative pneumonia of 
(ab), 892 
unusual bone tumors in (ab), 718 
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Wilms’s tumor in (ab), 710 
with acute leukemia treated with folic acid 
antagonists, roentgen evidence of growth 
in (ab), 1072 
CHLORAMPHENICOL, typhoid osteomyelitis of spine 
treated with (ab), 1071 
CHOLANGIOCHOLECYSTOGRAPHY (ab), 
intravenous (ab), 339 
CHOLANGIOGRAPHY (ab), 340 
and cholecystography, intravenous, 881; 
gol 
and cholecystography, intravenous, new com- 
pound for, 801 
intravenous (ab), 533; 879; (ab), goo 
nonsurgical, 878 
operating-room (ab), 903 
operative (ab), 340 
oral (ab), go2 
oral, with telepaque, 436 
preoperative (ab), 532 
routine operative, 882 
toxic hepatitis after (ab), 340 
See Post-cHOLECYSTECTOMY 
CHOLEcysTITIS, acute gaseous (ab), 904 
CHOLECysToGRAPHY and cholangiography, 
venous (ab), go! 
and cholangiography, intravenous, new com- 
pound for, 801 
front and side-view (ab), 339 
in infants (ab), 903 
intravenous, new contrast medium for (ab), 533 
new volumetric method of studying gallbladder 
emptying in (ab), 904 
oral method of, using telepaque with demon- 
stration of common and cystic ducts (ab), 
$33 
oral, right lateral decubitus position in, 880 
roentgen diagnosis of gallbladder and _ biliary 
tract disease without, 639 
upright, using fluoroscopic spot-filmer with 
graded compression (ab), 1076 
CHOLEDOCHOLAMINAGRAPHY, intravenous, with chol- 
ografin, 804 
See also BILIGRAFIN 
intravenous choledocholaminagraphy with, 804 
new compound for roentgenography of extra- 
hepatic biliary ducts and gallbladder, 801 
CHONDROANGIOPATHIA Calcarea, roentgen diagnosis 
of (ab), go8 
CHONDRODYSTROPHIA Calcificans congenita, heredi- 
tary factor in (ab), 913 
CINEDENSOGRAPHY and exploration of lung tumors 
(ab), 700 
CircuLation, cerebral, carotid angiography with 
controlled hypotension in study of (ab), 888 
pulmonary, diagnosis and treatment of con- 
genital anomalies of, 880 
ISTERNOGRAPHY (ab), 694 
LAUDICATION, intermittent, of hip and syndrome of 
chronic sorto-jliac thrombosis (ab), 
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CLAVICLE and scapula, infantile cortical hyperostosis 
affecting only (ab), 170 
post-traumatic absorption of outer end of (ab), 
169 
CoaL worKERS, epidemiological study of rheuma- 
toid arthritis associated with characteristic 
chest roentgen appearances in (ab), 711 
Coarcration of aorta (ab), 697 
of aorta, anatomic variations and pathologic 
changes in (ab), 897 
CoBaALr 60, design and construction of simple ap- 
plicator for 1,000 curies of (ab), 362 
telecurie unit (ab), 921 
teletherapy (ab), 363 
Coccipioipomycosis, pulmonary, roentgen aspects 
of 500 cases of, 556 
CoeEFFICcIENTS, absorption, for 23.5 mev. roentgen 
rays (ab), 1075 
Couiris, ulcerative, 878 
Coton, See also MEGACOLON 
cancer, roentgen aspects of (ab), 344 
cecum and ascending, volvulus of (ab), 530 
detection of polyps of (ab), 704 
methylcellulose barium mixture study of, 1041 
right, detorsion of volvulus of, roentgenographic 
considerations, 192 
roentgen examination of (ab), 702 
Cotorapo Rapio.ocicaL Society, new officers, 884 
Connecticut RaproLocic Sociery, new 
officers, 159 
Constipation, mechanical rectal, roentgen appear- 
ances in (ab), 530 
ConrracrurE, Dupuytren’s, radiotherapeutic ap- 
proach (ab), 726 
Contrast media, double, in roentgen examination 
of esophagus (ab), 696 
medium, new, for intravenous cholecystography 
(ab), 533 
medium, water-soluble (umbradil), bronchog- 
raphy with (ab), 699 
Corrate, effect of, on patients undergoing deep 
roentgen therapy for carcinoma of cervix 
uteri, 827 
Cortisong, role of, in preventing pulmonary fibrosis 
following irradiation, 271 
CouGu fracture (ab), 710 
fractures of ribs (ab), gio 
Cryprococcosis, pulmonary (ab), 894 
Curis verticis gyrata, roentgen recognition of (ab), 
692 
Cy.inpromas of salivary glands (ab), 695 
Cyst, aneurysmal bone (ab), 717 
CysrEAMINE as protector against roentgen rays (ab), 
1080 
CysrEINE, effect of, on radiosensitivity of rat lym- 
phosarcoma (ab), 1071 
Cystitis emphysematosa (ab), 346 
radiation, ACTH in (ab), 1070 
CysrocraM, dorsal (ab), 708 
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Cysrocrams, delayed (ab), 345 
delayed, in children (ab), 345 
CystToGRaPHIES in genitourinary tuberculosis, classi- 
fication of (ab), 906 
Cysrocrapuy, combined, modification of technique 
in (ab), 167 
Cysts, bone, of osteoarthritis (ab), 538 
of breast, roentgenography of (ab), 525 


DarnELtL, Cart, obituary, 675 
portrait, 675 
Derects, neural arch, in Alaskan natives, age inci- 
dence of (ab), 353 
Densities, multiple, coarse, in lungs, roentgen dif- 
ferentiation of (ab), 528 
Derorsion of volvulus of right colon, roentgeno- 
graphic considerations, 192 
Derroir RoentGen Ray anp Rapium Society, 
new officers, 159 
Devuterons, high energy, irradiation of pituitary of 
rat with, I 
D1aPHRAGM, pyloric antral mucosal (ab), 342 
right, localized bulge of, simulating neoplasm, 
22 
DIASTEMATOMYELIA, 64 
DiIGEsTION test, roentgen (ab), 341 
Diropo"™! fluorescein, localization of brain tumors by 
(ab), 521 
Disc syndrome, variety of spinal lesions simulating 
(ab), 537 
DiscoGrapny (ab), 171 
DIsEASES, organic, of small intestine, roentgen 
examination of (ab), 704 
DisLocaTion, congenital, of hip, development of (ab), 
537 
congenital, of hip, open reduction in (ab), 
171 
of hip, posterior oblique view in, 1045 
DispLaceMENT, lateral atlanto-axial, in injuries of 
cervical spine, evaluation of (ab), 353 
DisTENTION, pulmonary, as seen in lordotic roent- 
genogram (ab), 335 
DiverticuLa, esophageal (ab), 889 
gastric (ab), 703 
DivertIcuLiris, correlation of clinical, pathological 
and roentgenological findings in, 213 
DiverticuLtum, Meckel’s, roentgen study of (ab), 
702 
Docs, living, visualization of coronary sinus graft 
and venous pathways of heart in, 648 
Dose measurement and dose distributions in elec- 
tron-irradiated materials (ab), 366 
tissue, studies with 2.0 mev. roentgen rays, film 
method of, 302 
Dosimetry, film, of electrons in energy range 0.5 
to 1.4 mev., a correction, 682 
photographic, in electron-irradiated materials 
(ab), 366 
radiation, in treatment of cervical cancer, 975 
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roentgen, range of usefulness of photographic 
film in, 293 
DraMAMINE, effect of, on patients undergoing deep 
roentgen therapy for carcinoma of cervix 
uteri, 827 
DvuopeNat loop widening, abdominal aneurysm as 
uncommon cause of (ab), 532 
DvuopENvuM, congenital intrinsic obstruction of (ab), 
899 
developmental abnormalities of, producing ob- 
struction (ab), 531 
“normal” roentgenographic adult (ab), 531 
obstruction of, in infants and children (ab), 342 
DupvuyTREN’s CONTRACTURE, radiotherapeutic ap- 
proach (ab), 726 
Dysosrosis multiplex of Pfaundler-Hurler, roentgen 
diagnosis of (ab), go8 
Dysp asi, fibrous, of skull, facial bones and jaws, 
875 
DysrropHiges, congenital bone, their co-relation 
(ab), 716 


Eastern ConreRENCE OF RADIOLOGISTS, announce- 
ment of 1955 meeting, 1060 
Ecuinococcosis, hepatic, transsplenic splenoportog- 
raphy in (ab), 904 
Ecropia of primary thymic tumors (ab), 696 
EpiroriALs 
The Annual Meeting of the American Roentgen 
Ray Society, 134 
Electron Beam Therapy, 309 
Walter Coit Hill, 1876-1953, 314 
Joseph Belot, 1876-1953, 316 
Paradoxical Metastasis and Transpulmonary 
Cancer Spread, 499 
Darmon A. Rhinehart, 1887-1954, 503 
Progress in the Roentgen Visualization of the 
Biliary Tract, 671 
I. Gonzalez Martinez, 1871-1954, 673 
Carl Darnell, 675 
The Fifty-fifth Annual Meeting of the American 
Roentgen Ray Society, 868 
Radiology and the National Research Council, 
1052 
E.sow, tuberculosis of (ab), 536 
ELecrrOcoNVULSIVE therapy, fractures complicat- 
ing (ab), 912 
E_ecrron beam therapy (E), 309 
beams, high energy, medical aspects of, 250 
irradiated materials, dose measurement and 
dose distributions in (ab), 366 
-irradiated materials, photographic dosimetry 
in (ab), 366 
irradiations with betatron, body cavity cone 
for (ab), 366 
radiation, biologic effect of ultrafractionation of 
(ab), 1074 
E_ecrrons, fast, effect of dose and dose rate on, on 
frequency of mitosis in tissue cultures (ab), 
364 
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fast, irradiation of growths with (ab), 365 
fast, mechanism of action of, in biologic objects 
(ab), 364 
fast, tissue changes of human skin following 
action of (ab), 365 
in energy range 0.§ to 1.4 mev., film dosimetry 
of, a correction, 682 
EmBoul, arterial, translumbar aortography as diag- 
nostic aid in localizing (ab), 176 
EMBOLISM, gas, during extraperitoneal insufflation 
(ab), §29 
Empryos, developing Melanoplus differentialis, ef- 
fect of roentgen irradiation and lowered 
metabolic rate on morphogenesis of (ab), 
1077 
EMOTIONAL disturbances, roentgen studies of effects 
on small intestine from, 367 
stress before strokes (ab), 914 
EMPHYSEMA due to non-opaque foreign bodies, 
roentgen diagnosis of (ab), 891 
in pulmonary silicosis, laminagraphic appear- 
ance of (ab), 891 
of chest, roentgen aspects of (ab), 890 
ENCEPHALOGRAPHY in cases of intracranial tumor 
(ab), 518 
EnpDocarDIUM, fibroelastosis of (ab), 897 
Enerey distribution in thorax during multiple field 
and rotational therapy, 819 
EnTERITIS, regional, 879 
Eostnopuit count, absolute, relation of, to radiation 
sickness, 474 
EpiLepsy, chronic, fractures complicating (ab), 912 
EpipHysis, upper femoral, displacement of, in man 
suffering from Simmonds’ disease (ab), 
172 
EprrHELiIoMa of buccal mucosa, 806 
roentgen radiation in treatment of (ab), 916 
EsopHaGus, carcinoma, results of supervoltage 
roentgen therapy of (ab), 178 
carcinoma, treatment of, by resection and post- 
operative supervoltage roentgen rays (ab), 
723 
diverticula of (ab), 889 
double contrast media in roentgen examination 
of (ab), 696 
muscle wall tumors of (ab), 890 
relation of pulmonary changes in scleroderma 
to disease of (ab), 915 
respiratory complications produced by foreign 
bodies of (ab), 891 
short, with esophagogastric or marginal ulcera- 
tion (ab), 528 
ulcer of, in very young infants (ab), 890 
ExoPHTHALMOS, malignant, roentgen treatment of 
(ab), 722 
Extremities, lower, demonstration of arteries of, 
after aortography with aid of determination 
of arterial circulation time (ab), 175 
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Exrremiry, deep intermuscular lipoma of (ab), 913 
Eye, radiation therapy of malignant lesions about 
(ab), 724 


FELLOWSHIPS in radiological research of James 
Picker Foundation, 510 
medical research, 509 
FEMALE, micturition in (ab), 345 
Femur, internal architecture of, 878 
medullary fixation of (ab), 172 
normal vascular anatomy of head of, in adult 
man (ab), 171 
spontaneous fracture of, in infant with large 
occipital meningocele (ab), 172 
Frrus, gas within, indicating fetal death (ab), 344 
Fever, hemorrhagic, roentgen observations in (ab), 
719 
FIBROELASTOsIS, endocardial (ab), 897 
Kisrorps, calcified uterine (ab), 907 
Fiproma, chondromyxoid, of bone (ab), 349 
FIBROSARCOMA, ossifying, of thigh muscle (ab), 721 
Fiprosis, diffuse interstitial, of lungs (ab), 336 
pulmonary, following irradiation, role of corti- 
sone in preventing, 271 
Kim dosimetry of electrons in energy range 0.5 to 
1.4 mev., a correction, 682 
method of tissue dose studies with 
roentgen rays, 302 
photographic, range of usefulness of, in roentgen 
dosimetry, 293 
Fitms, delayed, use of, in bronchography (ab), 337 
FILTER, iodine wedge, for roentgenographic use (ab), 
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183 
FINGERS, mniniebeiia of, due to injury, 452 
FisruLa, pulmonary arteriovenous, occurring in 


siblings (ab), 914 
rectovaginal, surgical treatment of postirradia- 
tion (ab), 360 
FisruLAS, congenital arteriovenous, of hand (ab), 
350 
Fixation, medullary, of femur (ab), 

FLoripa RapioLocicat Society, new officers, 159 
FLuoroscopic phototimers, way to protect and 
lengthen life of phototubes in, 1049 
FoLic acID antagonists, roentgen evidence of growth 

in children with acute leukemia treated 
with (ab), 1072 
KORAMEN magnum, bony abnormalities in region of 
(ab), 521 
of Winslow, herniation through, 222 
FOREIGN BODIES, non-opaque, roentgen diagnosis of 
obstructive emphysema due to (ab), 891 
of esophagus, respiratory complications pro- 
duced by (ab), 891 
Fossa , posterior, pneumocisternography of (ab), 524 
posterior, roentgen differential diagnosis of 
lesions of (ab), 334 
FRacTuRE caused by cough (ab), 710 
spontaneous, of femur in infant with large 


occipital meningocele (ab), 172 


Subject Index to Volume 72 


1991 


FRACTURES complicating electroconvulsive therapy 

and chronic epilepsy (ab), 912 

fresh, effect of whole body irradiation on healing 
of (ab), 918 

of calcaneum, primary fusion of posterior sub- 
talar joint in treatment of (ab), 175 

of hip in children, treatment and results (ab), 
348 

of ribs as result of coughing (ab), g1o 

supracondylar, in childhood, remodelling of 
humerus after (ab), 170 

supracondylar-Y, of humerus (ab), 170 

vertebral, in insured and uninsured patients 


(ab), 713 


GALLBLADDER, new compound for roentgenography 
of, 801 
new method for determination of function of 
(ab), go2 
new volumetric method of studying emptying of, 
in cholecystography (ab), 904 
roentgen diagnosis of disease of, without chole- 
cystography, 639 
GALLIUM 72, chemistry of, of biological interest (ab), 
73° 
clinical studies with (ab), 730 
distribution studies on, in rats (ab), 730 
effect of internal irradiation by, on respiration 
of rat liver slices (ab), 730 
physics and radiation characteristics of (ab), 
729 
radioautographic studies with (ab), 731 
studies of urinary excretion of, in man (ab), 731 
study of (ab), 729 
toxicity of gallium citrate in dogs and rats (ab), 
730 
GALLIUM 67, preliminary data on (ab), 731 
Gas within fetus indicating fetal death (ab), 344 
GastrITIS, erosive, roentgen diagnosis of (ab), 898 
granular, importance of (ab), 701 
GASTROINTESTINAL TRACT, diagnosis of malignant 
lymphoma of (ab), 898 
factors influencing roentgen visualization of 
mucosal pattern of (ab), 701 
limitations in use of roentgen examination of 
(ab), 703 
manifestations of Hodgkin’s disease of, 772 
nucleoprotein changes in, following total body 
roentgen irradiation (ab), 183 
GEIGER counters, distribution of radioiodine ob- 
served in thyroid disease by, 849 
Genetic damage, manner of dependence of “per- 
missible dose” of radiation on amount of 
(ab), 1079 
GENITOURINARY TRACT, Classification of cystogra- 
phies in tuberculosis of (ab), 906 
GeorGia RaApIoLoGcicaL Society, new officers, 512 
Go p, colloidal radioactive, intracavitary use of (ab), 
1069 
-198, radioactive colloidal, technique for evalu- 
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ating effectiveness of localization of, after 
direct injection into tumors, 658 
radioactive colloidal, lymph node concentration 
of, following interstitial injection (ab), 1063 
radioactive colloidal, pneumatic remote control 
precision injector for interstitial and intra- 
cavitary injection of, 655 
radioactive, experimental investigations of local 
tumor therapy with (ab), 1064 
radioactive, in treatment of malignant effusions 
(ab), 1064 
radioactive, syringe shield used in injecting 
(ab), 180 
Go pen, Ross, Columbia University forms lecture- 
ship to honor, 159 
GonzALez Martinez, I, 1871-1954, obituary, 673 
portrait, 673 
Graft, coronary sinus, visualization of, in living 
dogs, 648 
GRANDCHILDREN of women irradiated for treatment 
of female sterility, effects of roentgen rays 
on (ab), 728 
GraNnuLoma, barium, of rectum (ab), goo 
Paracoccidioides brasiliensis (ab), 541 
GRANULOMAS, epidural, of spine, roentgen manifes- 
tations of, 229 
Gynecocrapny (ab), 706 


Hamman-RICH SYNDROME, report of three deaths fol- 
lowing cortisone and corticotropin with- 
drawal in (ab), 1071 
Hanp, congenital arteriovenous fistulas of (ab), 350 
osteoid osteoma in (ab), 351 
Heap, direct opacifying injections into venous sys- 
tem of (ab), 516 
Heart disease, congenital, left auricular enlarge- 
ment in, 880 
disease, congenital, team diagnosis of (ab), 894 
disease, rheumatic, focal pulmonary hemosid- 
erosis in, 882 
disease, roentgen appearance of pulmonary 
veins in, 878 
in I'5!-induced myxedema (ab), 181 
visualization of coronary sinus graft and venous 
pathways of, in living dogs, 648 
HEBERDEN’S NODES, traumatic, 452 
HEMANGIOMA, vertebral, diagnosis and treatment 
of (ab), 919 
HeEmArTopolretic system of terminal cancer patients, 
comparative effects of total body radiation, 
nitrogen mustard and triethylene melamine 
on (ab), 183 
HEMORRHAGE, spontaneous intracerebral, carotid 
angiography in diagnosis of (ab), 517 
Hemoreuacic fever, roentgen observations in (ab), 
719 
Hepatitis, toxic, after cholangiography (ab), 340 
HEpATCSPLENOGRAPHY, oral, some limitations of 
iodinated, choloriodized and bromiodized 
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oils homogenized with various emulsifiers, 
796 
Herniation, sudden and severe, of brain stem 
through tentorial incisure, angiographic 
changes in (ab), 522 
through foramen of Winslow, 222 
Hiatus HERNIA, esophageal (ab), 338 
Hitt, Water Coir, 1876-1953, obituary, 314 
portrait, 314 
Hip, complications in replacement arthroplasty of 
(ab), 911 
congenital dislocation of (ab), 348 
development of congenital dislocation of (ab), 


fractures of, in children, treatment and results 
(ab), 348 
joint, capsular changes in osteoarthritis of (ab), 
538 
open reduction in congenital dislocation of (ab), 
171 
osteoarthritis of (ab), 538 
posterior oblique view in dislocation of, 1045 
HirosHIMA, effect of exposure to atomic bombs on 
pregnancy termination in (ab), 706 
HistaMINe, circulating blood, elevation of, in pa- 
tients undergoing deep roentgen therapy, 
985 
Hisrop.asmosis, pulmonary, 769; (ab), 891 
Hopckin’s alcohol-induced pain in (ab), 
540 
of gastrointestinal tract, manifestations of, 772 
pregnancy and (ab), 344 
treatment of (ab), 919 
Hospirat, general, diagnostic use of radioisotopes 
in (ab), 1065 
general, radioisotope program in (ab), 1066 
general, therapeutic value of radioisotopes in 
(ab), 1065 
Humerus, remodelling of, after supracondylar 
fractures in childhood (ab), 170 
supracondylar-Y fractures of (ab), 170 
HYALURONIDASE, activity of, in experimental lym- 
phography (ab), 1074 
intramuscular urography with (ab), 707 
intramuscular urography with, in children (ab), 
707 
Hypartip disease in renal tract, bone, muscles and 
nervous system (ab), 356 
Hypra, protective effect of inorganic magnesium 
against roentgen radiation damage to, 857 
HypRONEPHROSIS. See PSEUDO-HYDRONEPHROSIS 
Hyperostosis frontalis interna, observations on 
twelve cases of (ab), 692 
infantile cortical, affecting only clavicle and 
scapula (ab), 179 
infantile cortical, etiology and pathogenesis (ab), 
7 
infantile cortical, etiology of (ab), 347 
Hyperptasia, lymphoid, of nasopharynx, irradia- 
tion of, 260 
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HyPERTHYROIDISM, histologic lesions in thyroid 
glands of patients receiving radioiodine for 
(ab), 1068 
roentgen treatment of (ab), 178 
treated with radioactive iodine (ab), 326 
HypopHosPHATASIA, 875 
HysTEROSALPINGOGRAPHY (ab), 175 
clinical analysis of “angiograms” found in course 
of (ab), 906 
studies by, following ectopic pregnancy (ab), 
344 


ILEUS, meconium (ab), 532 
INCONTINENCE, female urinary stress, roentgen 
study of urethrovesical relationships in 
(ab), 346 
INDIANA ROENTGEN Society, new officers, 159 
INDUSTRIAL use of radioactive materials, 838 
Inrancy, bone changes in vitamin A deficiency in 
(ab), 535 
early, differential diagnosis of changes in me- 
diastinum in (ab), 697 
early, roentgen diagnosis of abdominal tumors 
in (ab), 163 
methods of examination of nasopharynx in (ab), 
526 
Inrants, cholecystography in (ab), 903 
duodenal obstruction in (ab), 342 
intestinal obstruction in (ab), 899 
obstruction of small intestine in, 412 
roentgen studies in suppurative pneumonia of 
(ab), 892 
unusual bone tumors in (ab), 718 
very young, esophageal ulcer in (ab), 890 
INFECTION, fungous, of bone (ab), go8 
INFLAMMATION, adjacent, arthropathy due to (ab), 
354 
INJECTION, interstitial and intracavitary, of radio- 
active colloidal gold, pneumatic remote 
control precision injector for, 655 
InyuRy, osteoarthritis of fingers due to, 452 
INSUFFLATION, extraperitoneal, gas embolism during 
(ab), §29 
INTER-AMERICAN ConGress OF RaprioLocy, fifth, 
INTESTINE, large, carcinoma of (ab), goo 
large, multiple calculi in (ab), 529 
obstruction of, in infants (ab), 899 
small, amyloidosis of, 401 
small, changes in, in ascariasis as expression of 
enteral allergy (ab), 343 
small, congenital stenosis and atresia of (ab), 
899 
small, obstruction of, due to bands and adhesions, 
roentgen diagnosis of (ab), 343 
small, obstruction of, in infants and children, 
412 
small, roentgen examination in organic diseases 


of (ab), 704 
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small, roentgen studies of effects on, from emo- 
tional disturbances, 367 
small, roentgen studies of, in sprue, 380 
InroxicaTIon, vitamin A (ab), 358 
INTRACAVITARY roentgen therapy, isodose curves 
for, 94 
INTUSSUSCEPTION, diagnostic and therapeutic con- 
siderations (ab), goo 
jejunogastric (ab), 342 
lopiNE, radioactive, blood level as guide to therapy 
with (ab), 921 
radioactive, cancer of thyroid treated by (ab), 
g22 
radioactive, deposition of airborne vapor from 
(ab), 180 
radioactive, deposition of, in teeth of persons 
treated for disease of thyroid gland (ab), 
g22 
radioactive distribution of, observed in thyroid 
disease by Geiger counters, 849 
radioactive, histologic lesions in thyroid glands 
_of patients receiving, for hyperthyroidism 
(ab), 1068 
radioactive, hyperthyroidism treated with (ab), 
362 
radioactive, in malignant melanoma, 119 
radioactive, in treatment of cancer of thyroid, 
uses and misuses of (ab), 732 
radioactive, measurement of peripheral blood 
circulation by determination of tissue 
clearance with (ab), 361 
radioactive, relationships of excretion rates of, 
in normals and hyperthyroids (ab), 362 
radioactive, serum concentrations of, in diag- 
nostic tracer studies (ab), 180 
radioactive, uptake of, by carcinoma of thyroid 
gland (ab), 1063 
radioactive, use of, in detection of thyroid dys- 
function (ab), 1068 
stable, thyroid uptake of, compared with serum 
concentration of protein-bound iodine in 
normal subjects and in patients with thy- 
roid disease (ab), 921 
wedge filter for roentgenographic use (ab), 183 
lopizeD oil-sulfonamide powder mixture as broncho- 
graphic contrast material (ab), 696 
I'5!, criteria for therapy of malignant thyroid lesions 
with (ab), 181 
diagnosis of morphologic abnormalities of hu- 
man thyroid gland by (ab), 1068 
thiouracil modification of effect of, on thyroid 
(ab), 361 
lon1zATION density and effect of time factor, inter- 
dependence of (ab), 365 
two radiations of different specific, biologic 
and physical aspects of action of, 124 
Iron, binding of, in serum and other biological fluids, 
studied with paper electrophoresis and 
radioiron (ab), 182 
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-§9, studies with, on binding of iron to serum 
globulin (ab), 182 
IRRADIATION, convergent beam, apparatus for, with 
stationary or moving source (ab), 1073 
injury, lethal, modification of, in mice by in- 
jection of homologous or heterologous bone 
(ab), 1077 
massive preoperative, in treatment of osteo- 
genic sarcoma in children, 813 
of pituitary of rat with high energy deuterons, 1 
roentgen, necrosis of brain following, 953 
role of cortisone in preventing pulmonary fibro- 
sis following, 271 
single dose, total body roentgen, neoplasms in 
rats exposed to (ab), 185 
total body, effect of, on hematopoietic system of 
terminal cancer patients (ab), 183 
total body, effect of, on wound closure (ab), 
1076 
whole body, effect of, on healing of fresh frac- 
tures (ab), 918 
IscuiuM, tuberculosis of (ab), 539 
IsoposeE analysis, more rapid method of (ab), 185 
curves for intracavitary roentgen therapy, 94 
personnel, radiation exposure survey of (ab), 
731 
IsoropEs, gamma-ray emitting, versus radium, 875 
radioactive, localization of intracranial neo- 
plasms with (ab), 1067 
radioactive, maximum permissible concentra- 
tion of, in food, water and air, and maxi- 
mum permissible equilibrium amounts in 
body (ab), 1080 
radioactive, use of, for diagnostic radiology, 661 


Jacosson, Leon O., Janeway Lecturer, 1953, por- 
trait opposite page 543 

James Picker Founpation, grants and awards in 
radiological research of, 509 

grants and fellowships in radiological research 

of, 510 

Janeway 1953, 543 

Jaw development in young axolotls and mice, effects 
of local roentgen irradiation on, 488 

JEJUNOGAsTRIC intussusception (ab), 342 

Jornr disorders, progressive, caused by insensitivity 
to pain (ab), 173 


KELorps, treatment of (ab), 722 

Keratoma, hereditary disseminated palmar and 
plantar, osteopoikilosis associated with 
(ab), 535 

KipneEy, urographically silent, and ureterocolostomy 
(ab), 708 

K.ippEL-FEIL SYNDROME, lipoma of spinal cord asso- 
ciated with (ab), 710 

Kypuosis, congenital (ab), 536 


LAMINAGRAPHY, 875 
appearance in, of emphysema in pulmonary 
silicosis (ab), 891 
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as research means of bladder walls (ab), 345 
cranial, in neuroradiology (ab), 519 
international course on, 681 
retropneumoperitoneum associated with, 1034 
transverse axial, for demonstration of portion of 
base of skull (ab), 692 
LARYNX, cancer, treatment of, by interstitial radium 
needles (ab), 726 
LeGG-PERTHES DISEASE in twins (ab), gI1 
late results in (ab), 712 
Le1omyoma of stomach, 1023 
LEIOMYOSARCOMA and adenocarcinoma, roentgeno- 
graphically characteristic, in same stomach 
(ab), 341 
of prostate, 644 
Leprosptrosis, pulmonary manifestations of (ab), 
336 
Lesion, prepyloric suspect (ab), 530 
Lesion, malignant, about eye, radiation therapy of 
(ab), 724 
of posterior fossa, roentgen differential diagnosis 
of (ab), 334 
LEUKEMIA, acute, occurrence of, after treatment of 
cancer of thyroid by radioactive iodine (ab), 
922 
acute, roentgen evidence of growth in children 
with, treated with folic acid antagonists 
(ab), 1072 
chronic granulocytic and lymphocytic, prognosis 
for survival in, 68 
treatment of, with triethylene thiophosphoram- 
ide (ab), 1070 
Lims length discrepancies, simple technique for x- 
ray measurement of (ab), 1076 
Lipoma, deep intermuscular, of an extremity (ab), 
913 
of spinal cord associated with Klippel-Feil syn- 
drome (ab), 710 
parosteal (ab), 535 
Liver, abdominal aortography for roentgen demon- 
stration of, 586 
cirrhotic, value of pneumoperitoneum in roent- 
gen study of (ab), 904 
clinical evaluation of radioactivity survey in 
(ab), 1063 
gas in portal veins of, in infants, 880 
radioactivity survey in (ab), 1066 
thorium deposits in (ab), 340 
Loca izaTIon of brain tumors by diiodo™ fluorescein 
(ab), 521 
of brain tumors with positron emitters (ab), 524 
of intracranial masses, venographic clues to, 740 
of radioactive colloidal gold-198 after direct 
injection into tumors, technique for evalu- 
ating effectiveness of, 658 
LOFFLER’s SYNDROME following use of vaginal cream 
(ab), 891 
Los ANGELES RaproLoaicaL Society, new officers, 
159 
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LunG, bronchiolar carcinoma of (ab), 338 
cancer of (ab), 527 
neurilemmoma of, confirmed by tissue culture 
(ab), 337 
patterns of lobar collapse, 882 
polycystic bronchiectatic (ab), 699 
LunGs, bronchography by catheterization in absces- 
ses of (ab), 892 
congenital stenosis of, with intact ventricular 
septum (ab), 895 
cryptococcosis of (ab), 894 
cystic changes in, in xanthomatosis (ab), 894 
diffuse interstitial fibrosis of (ab), 336 
distention of, as seen in lordotic roentgenogram 
(ab), 335 
histoplasmosis of, 769; (ab), 891 
manifestations in, of leptospirosis (ab), 336 
neonatal, 877 
roentgen aspects of 500 cases of coccidioidomy- 
cosis of, 556 
roentgen findings of changes in, in poliomyelitis 
(ab), 698 
roentgenologic differentiation of multiple, coarse 
densities in (ab), 528 
transport of radium sulfate from, following 
single accidental exposures (ab), 1084 
tumors, cinedensography in exploration of (ab), 
700 
LUXATIO COXAE CONGENITA (ab), 348 
LyMPH NODES, concentration of radioactive colloidal 
gold in, following interstitial injection (ab), 
1063 
regional, localization of radioactivity in (ab), 
180 
LyYMPHADENITIS, peripheral tuberculous, roentgen 
therapy of (ab), 179 
LyMPHOGRAPHY, experimental, activity of hyaluron- 
idase (ab), 1074 
LymMpHOMA, malignant, of gastrointestinal tract, 
diagnosis of (ab), 898 
LyMPHOSARCOMA, primary, of stomach, 34; 209 
rat, effect of cysteine on radiosensitivity of (ab), 
1071 
treatment of (ab), 919 


MAGNESIUM, inorganic, protective effect of, against 
roentgen radiation damage to hydra, 857 

Marne Rapio.ocicat Society, new officers, 1060 

MALIGNANCY, gastric, calcification with stomach 
wall in, 788 

MALIGNANT disease of blood-forming organs (ab), 
719 

effusions, radioactive gold in treatment of (ab), 

1064 

MANDIBLE, radiation necrosis of (ab), 725 

Society, new officers, 
323 

Massgs, right cardiophrenic angle, differential diag- 
nosis of (ab), 893 
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Masrecromy, simple, plus radiotherapy in primary 
cancer of breast, 923 
Masrocrapny, clinical application of (ab), 335 
MECKEL’s DIVERTICULUM, roentgen study of (ab), 
702 
Meconivn ileus (ab), 532 
MepiastinuM, differential diagnosis of changes in, 
in early infancy (ab), 697 
Mepica aspects of high energy electron beams, 250 
research fellowships, 509 
use of radioactive materials, 838 
MepicINE, conference on electrical techniques in, 
S11; 681 
MEGACOLON, primary, in young adults (ab), goo 
Mecacastrica (ab), 898 
MELANOMA, malignant, radioactive iodine in, 119 
ME .torposis in lung and bone, 878 
Me Lorueostosis Léri (ab), 711 
MempraNng, hyaline, roentgenography in diagnosis 
of (ab), 336 
MENINGOCELE, large occipital, spontaneous fracture 
of femur in infant with (ab), 172 
MerastAasks, cervical, from cancer of tongue, radi- 
' ation treatment of (ab), 917 
multiple pulmonary, resection of, fourteen years 
after amputation for osteochondrogenic 
sarcoma of tibia (ab), 700 
of testicular tumors, clinical and roentgen diag- 
nosis of (ab), 904 
osseous, sympathicoblastoma of adrenal medulla 
with (ab), 534 
MerasrasIs, paradoxical, and transpulmonary can- 
cer spread (E), 499 
METHYLCELLULOSE-BARIUM mixture study of colon, 
1041 
MICROLYMPHOGRAPHY, new application of micro- 
radiography (ab), 1074 
MicrorapioGraPHy, foundation and principles of 
technique of (ab), 1074 
Micrurition in female (ab), 345 
Minnesota Sociery, new officers, 
682 
Mirosts in tissue cultures, effect of dose and dose 
rate of roentgen rays and fast electrons on 
frequency of (ab), 364 
Mirrat valve, use of angiocardiography in selection 
of patients for surgery of (ab), 895 
Mouth, cancer, sex differences in prognosis follow- 
ing radiotherapy of (ab), g18 
Mucoce.e of appendix, 432 
Mucosa, buccal, epithelioma of, 806 
gastric, diagnosis and treatment of prolapse of 
(ab), 701 
Mucosa pattern of gastrointestinal tract, factors 
influencing roentgen visualization of (ab), 
701 
relief, gastric, roentgen examination of (ab), 701 
Musc te, role of roentgenography of, in myopathy 
and sequelae of poliomyelitis (ab), 358 
thigh, ossifying fibrosarcoma of (ab), 721 
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wall tumors of esophagus (ab), 890 
Musc ies, hydatid disease in (ab), 356 
MusrarD, nitrogen, effect of, on hematopoietic sys- 
tem of terminal cancer patients (ab), 183 
Mycosis fungoides, influence of radiation therapy on 
longevity of patients with (ab), 728 
MyYELoGraPHy, gas, diagnosis of spinal tumors by 
means of (ab), 520 
MyeE Loma, neurosurgical treatment of compression 
of spinal cord caused by (ab), 710 
of bone (ab), 908 
Myocrapny, levator, study of supportive structures 
of uterus by (ab), 1077 
Myosarcoma, spontaneous regression of (ab), 177 
Myositis ossificans progressiva (ab), 915 
MyxepeM4, heart in I"*"-induced (ab), 181 


Nacasakl, effect of exposure to atomic bombs on 
pregnancy termination in (ab), 706 
NasoOpHARYNX, irradiation of lymphoid hyperplasia 
of, 260 
methods of examination of, infancy (ab), 526 
Nassau RapIoLocicaL Society, new officers, 682 
NatIonaL REsEARCH CounciL, radiology and (EF), 
1052 
Necrosis, aseptic, Ewing’s tumor of talus simulating 
(ab), 352 
aseptic, of bone in caisson disease (ab), 352 
aseptic, of bone in Caucasians with chronic 
hemolytic anemia (ab), 351 
of brain following roentgen irradiation, 953 
radiation, of mandible (ab), 725 
NEOARTHROSIS, interspinous (ab), 713 
Neoptasm, localized bulge of right diaphragm simu- 
lating, 22 
NEopLasMs in rats exposed to single dose, total body 
roentgen radiation (ab), 185 
in rats protected against lethal doses of irradi- 
ation by parabiosis or para-aminopropri- 
ophenone (ab), 184 
intracranial, localization of, with radioactive 
isotopes (ab), 1067 
pancreatic, ductal, and vaterian, roentgen mani- 
festations (ab), 899 
Neop.astic spread, observations on (ab), 357 
NERVE, acoustic, roentgenographic diagnosis of 
tumor of (ab), 888 
root avulsion, cervical, roentgen demonstration, 
1017 
Nervous sysTEM, central, changes in, following ir- 
radiation with 23 mev. roentgen rays from 
betatron (ab), 920 
hydatid disease in (ab), 356 
vegetative centers, in hypothalamus, depend- 
ence of psychologic, sleep and sexual func- 
tions on, and alterations by roentgen irradi- 
ation with small doses to midbrain (ab), 
729 
vegetative, irradiation and (ab), 729 
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NEURILEMMOMaA of lung confirmed by tissue culture 
(ab), 337 

NEUROBLASTOMA, roentgen findings in (ab), 169 

NEUROROENTGENOLOGY, cranial tomography in (ab), 
519 

NEUROSURGERY, vertebral angiography in, indica- 
tions and results (ab), 523 

New EnGianp RoentcGen Ray Society, new offi- 
cers, 512 

New York RoentcGeEn Society, new officers, 512 

NEWBORN, emergencies in (ab), 698 

Rapro.ocicat Sociery, new off- 
cers, 323 

NvucLEOPROTEIN changes in gastrointestinal tract 
following total body roentgen irradiation 


(ab), 183 


Oak R1pGE research participation program, 1060 
OpssTRUCTION, congenital intrinsic, of duodenum 
(ab), 899 
developmental abnormalities of duodenum pro- 
ducing (ab), 531 
duodenal, in infants and children (ab), 342 
intestinal, in infants (ab), 899 
of small intestine in infants and children, 412 
small intestinal, due to bands and adhesions, 
roentgen diagnosis of (ab), 343 
syndrome, superior vena cava, in bronchogenic 
carcinoma (ab), 699 
Ou10 Strate Society, new officers, 323 
Oits, iodinated, chloriodized and bromiodized, 
homogenized with various emulsifiers, some 
limitations of in oral hepatosplenography, 
795 
Orecon Society, new officers, 512 
ORGANISMS, unicellular, radiosensitivity of (ab), 1083 
ORNITHOSIS, recent data on (ab), 336 
OssiFIcATION disturbances, polytopic enchondral, 
roentgen diagnosis of (ab), go8 
OsreirTis condensans ilii (ab), 349 
deformans with spinal cord compression (ab), 
713 
OstTEOARTHRITIS, bone cysts of (ab), 538 
of fingers due to injury, 452 
of hip (ab), 538 
of hip joint, capsular changes in (ab), §38 
OsTEOARTHROPATHY, alcaptonuria, and osteoporosis 
(ab), 714 
OsTEOBLASTS and osteoclasts in bone marrow aspira- 
tion (ab), 536 
OsreocHonpriITIs deformans coxae juvenilis, familial 
demonstration (ab), 175 
dissecans and similar lesions of talus (ab), 174 
OsTEOCHONDROMATOSIS, roentgen diagnosis of (ab), 
go8 
Osreoc asts and osteoblasts in bone marrow aspira- 
tion (ab), 536 
OsTEODysTROPHY, parathyroid (ab), 534 
OsTEOGENESIS IMPERFECTA (ab), 907 
hyperplastic callus formation in (ab), 173 
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OstTEoMaA, osteoid (ab), 907 
osteoid, in hand (ab), 351 
OsTEOMYELITIS, typhoid, of spine treated with 
chloramphenicol (ab), 1071 
OsTEONECROSIS, aseptic, of capitulum humeri (ab), 
170 
OsrEoPETROsIS, benign, 879 
in adults, 881 
OsTEOPOIKILOSIS associated with hereditary dis- 
seminated palmar and plantar keratoma 
(ab), 535 
Osteoporosis, alcaptonuric osteoarthropathy and 
(ab), 714 
roentgenographic studies of (ab), 183; 247 
senile, of spine, abdominal topography in rela- 
tion to (ab), 174 
spinal (ab), 174 


Paciric NortHwest RapioLocicaL Society, new 
officers, 323 
PaGEt’s DISEASE, basilar impression and platybasia 
in (ab), 523 
of bone, arteriography and vascular studies in 
(ab), 909 
previously undescribed cell findings in (ab), 536 
Patn, alcohol-induced, in Hodgkin’s disease (ab), 540 
arthropathy of ankle in congenital indifference 
to (ab), 174 
progressive joint disorders caused by insensi- 
tivity to (ab), 173 
Pancreas, syphiloma of, fourteen year control, 45 
PanMYELOPATHY, fatal, due to thorotrast (ab), 542 
PaRA-AMINOPROPRIOPHENONE, neoplasms in rats pro- 
tected against lethal doses of radiation by 
(ab), 184 
ParaABlosiIs, neoplasms in rats protected against 
lethal doses of radiation by (ab), 184 
postirradiation protection by (ab), 1074 
Paracoccidioides brasiliensis granuloma (ab), 541 
PARAGANGLIOMA of stomach (ab), 898 
ParaTHyroID glands, functional radiotherapy of 
(ab), 178 
osteodystrophy (ab), 534 
PATELLA, roentgenographic visualization of (ab), 912 
PatrHo.ocy. See PsEuDOPATHOLOGY 
PELvic cavity, treatment of tumors of, with super- 
voltage radiation, 284 
Penis, cancer, radiotherapy of (ab), 360 
PENNSYLVANIA RADIOLOGICAL Society, new officers, 
PHaRyNx, cancer, sex differences in prognosis follow- 
ing radiotherapy of (ab), 918 
PHILADELPHIA ROENTGEN Ray Society, new officers, 
682 
PHLEBOGRAM, cerebral, by carotid angiography in 
cases of central brain tumors (ab), 516 
PHLEBOGRAPHY, diagnosis of post-phlebitic syn- 
drome by (ab), 175 
in brainstem tumors (ab), 517 
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lower limb, technique and interpretation of (ab), 
721 
mediastinal (ab), 355 
venous changes in thrombosis of lower extremity 
and pelvis with application of various meth- 
ods of (ab), 720 
PHLEBOLITHS in region of cheek, differential diag- 
nosis of (ab), 334 
Puospuate fertilizer, dietary, inhibitive effect of, on 
dental caries and skeletal decalcification in 
rat, 247 
PuHospHorRUus, radioactive, current status of therapy 
with (ab), 1069 
radioactive, deposition of, in fractured bones in 
rats (ab), 179 
radioactive, detection of intraocular tumors 
with (ab), 1069 
radioactive, fate of, ingested by Habrobracon 
females (ab), 732 
PHororiMers, fluoroscopic, way to protect and 
lengthen life of phototubes in, 1049 
PHororuBEs, way to protect and lengthen life of, in 
fluoroscopic phototimers, 1049 
Puysicrst, clinical radiation, a specialist within field 
of radiology, 733 
PirrsBuRGH ROENTGEN Society, new officers, 323 
Pirurrary of rat, irradiation of, with high energy 
deuterons, 1 
PLacentA, determination of site of, by soft tissue 
roentgenography (ab), 704 
roentgen determination of site of (ab), 165 
PLACENTOGRAPHY, diagnosis of placenta praevia by 
soft tissue roentgenography (ab), 164 
direct (ab), 164 
localization of placenta by (ab), 165 
localization of placenta by means of arteriog- 
raphy and auscultation (ab), 164 
review of (ab), 163 
PLatysasia in Paget’s disease (ab), 523 
PNEUMOCISTERNOGRAPHY Of posterior fossa (ab), 
524 
PNEUMOENCEPHALOGRAPHY, intrasellar para- 
sellar lesions demonstrated by, 876 
PNEUMOGRAPHY, simultaneous retroperitoneal, py- 
elography in combination with (ab), 707 
PNEUMONIA, suppurative, of infants and children, 
roentgen studies in (ab), 892 
PNEUMOPERITONEUM, roentgen diagnosis of rupture 
of spleen by (ab), 533 
transabdominal, as aid in diagnosis of sex- 
endocrine disturbances (ab), 343 
value of, in roentgen study of cirrhotic livers 
(ab), 904 
Pneumorocrapny, orbital, 879 
PoLioMYELITIS, myopathy and sequelae of (ab), 
358 
roentgen findings in, with special emphasis on 
pulmonary changes (ab), 698 
Potyps, colonic and rectal, detection of (ab), 704 
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Posirron emitters, localization of brain tumors with 
(ab), 524 
Post-cHOLECYSTECTOMY (ab), go2 
Post-pHLEBITIC syndrome, phlebographic diagnosis 
and treatment of (ab), 175 
PRE-EMPLOYMENT examinations, routine, roentgen 
examination of lumbosacral spine in (ab), 
gil 
PreGnancy and Hodgkin’s disease (ab), 344 
ectopic, hysterosalpingography studies follow- 
ing (ab), 344 
effect of exposure to atomic bombs on termina- 
tion of, in Hiroshima and Nagasaki (ab), 
706 
PrEpPyLoRic area, suspicious lesions in (ab), 530 
ProstTaTE GLAND, leiomyosarcoma of, 644 
symptomatology and management of calculi of 
(ab), 709 
“Prorection,” definition of (ab), 1081 
Protection from roentgen rays (ab), 724 
PsEUDOHYDRONEPHROSIS, pararenal (ab), 346 
PsEUDOPATHOLOGY in chest roentgenograms, 29 
PsEUDOTUMORAL syndrome, 45 
PyeLocrapny, high concentration urokon for (ab), 
166 
in combination with simultaneous retroperi- 
toneal pneumography (ab), 707 
retrograde, mensuration of reflux in, by blood 
pyridone-iodine determination (ab), 166 


Quimsy, Eprru H., President of American Radium 
Society, 1953-1954, portrait opposite page, 
733 


Raptation dosage, occupational, white cell count in 

relation to (ab), 1079 

dosimetry in treatment of cervical cancer, 975 

exposure survey of roentgen-ray and isotope 
personnel (ab), 731 

hazard in urology (ab), 168 

hazards from use of dental roentgen-ray units 
(ab), 186 

injury in experimental animals, modification of, 
543 

ionizing, chemical protection against (ab), 1081 

ionizing, conditions which affect biologic dam- 
age resulting from exposure to (ab), 1082 

manner of dependence of “permissible dose”’ of, 
on amount of genetic damage (ab), 1079 

necrosis of mandible (ab), 725 

neoplasms in rats protected against lethal doses 
of, by parabiosis or para-aminopropriophe- 
none (ab), 184 

physicist, clinical, a specialist within field of 
radiology, 733 

protection and radiobiology, conference on (ab), 
1079 

protection comes of age (ab), 1072 

protection, statement on blood counts of Na- 
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tional Committee on, 510 
sickness in monkey (ab), 1078 
sickness, study of its relation to adrenal cortical 
function and absolute eosinophil count, 474 
sickness, x-ray dose-body size relationship in 
(ab), 358 
stray, levels, in vicinity of betatrons (ab), 185 
supervoltage, treatment of tumors of pelvic 
cavity with, 284 
RADIATIONS, ionizing and non-ionizing, spontaneous 
and induced cell restorations after treat- 
ments with (ab), 1082 
ionizing, effects of, in barley (ab), 1083 
two, of different specific ionization, biologic and 
physical aspects of action of, 124 
RADIOACTIVE materials, initial medical and industrial 
use of, 838 
materials, late effects of internally deposited, 
876 
Raproactiviry, localization of, in regional lymph 
nodes (ab), 180 
survey, hepatic (ab), 1066 
survey, hepatic, clinical evaluation of (ab), 
1063 
RapioauroGRapuy, study by, of deposition of cal- 
cium in cranium, teeth and mandible (ab), 
1067 
RapioBioLoGy and radiation protection, conference 
on (ab), 1079 
RADIOIODIDE-CONCENTRATING ability of transplant- 
able tumors of thyroid gland in C3H mice 
(ab), 1068 
RapiloIisoropE program in general hospital (ab), 
1066 
Rapiorsoropes, diagnostic use of, in general hospital 
(ab), 1065 
in general hospital, therapeutic value of (ab), 
1065 
RapioLoaica health training program, 322 
research of James Picker Foundation, grants 
and awards in, 509 
Society of Greater Cincinnati, new officers, 884 
Society of Hawaii, 683 
Society of Kansas, announcement of 1955 meet- 
ing, 883 
Society of New Jersey, new officers, 323 
Society of Southern California, new officers, 160 
Rapio.oaist, role of, in atomic attack (ab), 179 
Rapro.ocy and National Research Council (EF), 1052 
clinical radiation physicist, a specialist within 
field of, 733 
continuation course in, 681 
diagnostic, use of radioactive isotopes for, 661 
in small community (ab), 915 
RapIioTHERAPY abroad and in United States, com- 
parison of, 666 
simple mastectomy plus, in primary cancer of 
breast, 923 
with 30 mev. synchrotron (ab), 1075 
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Rapium, hazard evaluation and control after spill of 
40 mg. of (ab), 185 
in malignant cutaneous disease (ab), 916 
incident, unusual, in Nottingham, 989 
needles, interstitial, treatment of cancer of 
larynx by (ab), 726 
treatment, interstitial, of cancer of cervix uteri, 
278 
Rars, irradiated, in parabiosis with hypophysecto- 
mized partners, survival of (ab), 1074 
RayopakeE and air for urethrocystography, circula- 
tory collapse following combined use of 
(ab), 709 
Recrum, barium granuloma of (ab), goo 
detection of polyps of (ab), 704 
mechanical constipation of, roentgen appear- 
ances in (ab), 530 
surgical treatment of postirradiation stricture of 
(ab), 360 
REDUCTION, open, in congenital dislocation of hip 
(ab), 171 
REGURGITATION, gastro-esophageal (ab), 338 
RENAL tract, hydatid disease in (ab), 356 
RESEARCH participation program at Oak Ridge, 
1060 
“RESTORATION,” definition of (ab), 1081 
Retina, radiosensitivity of (ab), 888 
RETROPNEUMOPERITONEUM associated with lamin- 
agraphy, 1034 
RHINEHART, Darmon A., 1887 
portrait, 503 
resolutions passed concerning, 504 
Rip, primary tumors of (ab), 526 
Rips, cough fractures of (ab), gio 
Rocky Mounrain Society, new off- 
cers, 1060 
ROENTGEN dosimetry, range of usefulness of photo- 
graphic film in, 293 
irradiation, local, effects of, on jaw and tooth de- 
velopment in young axolotls and mice, 488 
irradiation, total body, nucleoprotein changes in 
gastrointestinal tract following (ab), 183 
irradiation, whole body, effect of surgery on dogs 
following (ab), 1078 
irradiation with small doses to midbrain, de- 
pendence of psychologic, sleep and sexual 
functions on vegetative centers in hypo- 
thalamus and alterations of these functions 
by (ab), 729 
radiation, amines and cysteamine as protectors 
against (ab), 1080 
radiation, congenital malformations resulting 
from exposure to, 881 
radiation damage to hydra, protective effect of 
inorganic magnesium against, 857 
radiation, lack of protective effect of allyl 
thiourea against (ab), 1070 
radiation, minimal, effect of, on germinal 
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epithelium of rat’s testes (ab), 1073 
-ray emitters, radioactive, production of roent- 
genograms by x-ray radiations obtained 
from (ab), 1067 
-ray personnel, radiation exposure survey of 
(ab), 731 
-ray units, dental, radiation hazards from use of 
(ab), 186 
rays, effect of dose and dose rate of, on frequency 
of mitosis in tissue cultures (ab), 364 
rays, effects of, on grandchildren of women ir- 
radiated for treatment of female sterility 
(ab), 728 
rays, protection from (ab), 724 
rays, 23.5 mev., various absorption coefficients 
for (ab), 1075 
rays, 2.0 mev. film method of tissue dose studies 
with, 302 
therapy, deep, elevation of circulating blood 
histamine in patients undergoing, 985 
therapy, intracavitary, isodose curves for, 94 
therapy, treatment planning in, 961 
ROENTGENOGRAM, lordotic, pulmonary distention as 
seen in (ab), 335 
ROENTGENOGRAMS, chest, pseudopathology in, 29 
production of, by x-ray radiations obtained from 
radioactive x-ray emitters (ab), 1067 
serial chest, visual method of evaluation of anti- 
tuberculous agents by, in rabbits (ab), 184 
ROENTGENOGRAPHIC views, special, study of sigmoid 
by, 199 
ROENTGENOGRAPHY in diagnosis of hyaline mem- 
brane (ab), 336 
iodine wedge filter for use in (ab), 183 
soft tissue, determination of placental site by 
(ab), 704 
soft tissue, diagnosis of placenta praevia by 
(ab), 164 
ROENTGENOLOGY, functional, of upper urinary tract 
(ab), 166 
RoraTionat therapy, energy distribution in thorax 
during, 819 
Rupture of spleen, roentgen diagnosis of, by pneu- 
moperitoneum (ab), 533 
traumatic, of spleen, 51 


SALIVARY GLANDS, cylindromas of (ab), 695 
Sarcorposis (ab), 177 
Sarcoma, extraskeletal osteogenic (ab), 721 
osteochondrogenic, of tibia, resection of pul- 
monary metastases fourteen years after am- 
putation for (ab), 700 
osteogenic, in children, massive preoperative 
irradiation in treatment of, 813 
reticulum cell, of bone (ab), 350 
SCALENE NODE biopsy (ab), 356 
ScaPHOID, accessory tarsal (ab), 714 
ScapuLa and clavicle, infantile cortical hyperostosis 
affecting only (ab), 170 
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Scars, hypertrophic, local factors in histogenesis of 
(ab), 727 
hypertrophic, radiotherapy in prevention and 
treatment of (ab), 726 
SCINTILLATION counter, practical application of, in 
diagnosis of diseases of thyroid (ab), 181 
ScINTISCANNER, economical, 881 
SCLERODERMA (ab), 177 
relation of pulmonary changes to esophageal 
disease (ab), 915 
SCLEROSIS, progressive systemic (ab), 177 
Section on Rapio.ocy of Medical Society of Dis- 
trict of Columbia, new officers, 323 
SELLA TURCICA, size of, by age and sex, 754 
SepTuM, intact ventricular, congenital pulmonary 
stenosis with (ab), 895 
Serum and other biological fluids, binding of iron in, 
studied with paper electrophoresis and 
radioiron (ab), 182 
concentrations of radioiodine in diagnostic tracer 
studies (ab), 180 
globulin 8, studies with iron-s59 on binding of 
iron to (ab), 182 
SEX-ENDOCRINE disturbances, transabdominal pneu- 
moperitoneum as aid in diagnosis of (ab), 


343 

SIBLINGS, pulmonary arteriovenous fistula occurring 
in (ab), 914 

Sicmoip, study of, by special roentgenographic 
views, 199 


SiLicosis, pulmonary, laminagraphic appearance of 
emphysema in (ab), 891 
SIMMONDS’ DISEASE, displacement of upper femoral 
epiphysis in man suffering from (ab), 172 
Sirus INVERSUus of stomach (ab), 341 
SJOGREN’S SYNDROME (ab), 176 
Skin, human, tissue changes of, following action of 
fast electrons (ab), 365 
radium in malignant disease of (ab), 916 
SKULL, anatomo-laminagraphic demonstration of 
base of, with transbuccal incidence of nor- 
mal ray (ab), 692 
roentgenological and pathological aspects of 
tuberculosis of, 762 
tomography of, in neuroradiology (ab), 519 
venographic clues to localization of masses 
within, 740 
SopIUM ACETRIZOATE (urokon sodium) 30 per cent, 
cerebral arteriography with (ab), 693 
SPINAL CORD, lipoma of, associated with Klippel- 
Feil syndrome (ab), 710 
neurosurgical treatment of compression of, 
caused by myeloma (ab), 710 
osteitis deformans with compression of (ab), 713 
soft tissue calcifications in lesions of (ab), 168 
Spine, abdominal topography in relation to senile 
osteoporosis of (ab), 714 
aspiration biopsy of (ab), g10 
cervical, evaluation of lateral atlanto-axial dis- 
placement in injuries of (ab), 353 
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diagnosis of tumors of, by gas myelography 
(ab), 520 
differentiation of old and new trauma of, 880 
lumbar, guide for use in roentgenography of, in 
lumbo-inguinal projection (ab), 1073 
lumbosacral, roentgenographic examination of, 
in routine pre-employment examinations 
(ab), g11 
osteoporosis of (ab), 714 
roentgen manifestations of epidural granulomas 
of, 229 
tabetic arthropathy of (ab), 354 
thoracic, asymmetry of osteophyte formation in, 
882 
typhoid osteomyelitis of, treated with chlor- 
amphenicol (ab), 1071 
variety of lesions of, simulating disk syndrome 
(ab), 537 
SPLEEN, abdominal aortography for roentgen dem- 
onstration of, 586 
prevention of irradiation-induced lymphoid 
tumors in Cs7BL mice by protection of 
(ab), 1072 
roentgen diagnosis of rupture of, by pneumo- 
peritoneum (ab), 533 
traumatic rupture of, $1 
SpLENOPORTOGRAPHY (ab), 718 
percutaneous, 879 
transsplenic, in hepatic echinococcosis (ab), 904 
SpoNGIOSCLEROSIS, adolescent (ab), 347 
Sprains of ankle, radiotherapy of (ab), 179 
SPRUE, roentgen studies of small intestine in, 380 
STENOsIs, arteriosclerotic, of major arteries, recog- 
nition and treatment of (ab), 540 
congenital, of small intestine (ab), 899 
congenital pulmonary, with intact ventricular 
septum (ab), 895 
pulmonary angiocardiographic demonstration of 
(ab), 698 
STERILITY, female, effects of roentgen rays on grand- 
children of women irradiated for treatment 
of (ab), 728 
Sromach, benign ulcer of greater curvature of, 426 
calcification within wall of, in gastric malig- 
nancy, 788 
diagnosis and treatment of prolapse of mucosa 
of (ab), 7o1 
diverticula of (ab), 703 
enlargement of, to giant proportions (ab), 898 
leiomyoma of, 1023 
“normal” roentgenographic adult (ab), 531 
paraganglioma of (ab), 898 
primary benign peptic ulcers of greater curva- 
ture of (ab), 531 
primary lymphosarcoma of, 34; 209 
roentgen examination of, by magnification and 
high voltage technique (ab), 341 
roentgen examination of gastric mucosal relief of 
(ab), 701 
roentgenographically characteristic adenocarci- 
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noma and leiomyosarcoma in same (ab), 
341 
situs inversus of (ab), 341 
ulcer of, benign or malignant (ab), 341 
volvulus of, 609; 616; 625 
STROKES, emotional stress before (ab), 914 
SurGERY, effect of, on dogs following whole body 
roentgen irradiation (ab), 1078 
SYMPATHICOBLASTOMA of adrenal medulla with 
osseous metastases (ab), 534 
SYMPOSIUM NEURORADIOLOGICUM, Stockholm (ab), 
515-522 
survey of (ab), 522 
SYNCHROTRON, 30 mev., as radiotherapeutic instru- 
ment (ab), 1075 
SypHILOMA of pancreas, fourteen year control, 45 


Tatus, Ewing’s tumor of, simulating aseptic necro- 
sis (ag), 352 
osteochondritis dissecans and similar lesions of 
(ab), 174 
TECHNIQUES, electrical, in medicine and biology, 
conference on, $11; 681 
TEETH of persons treated for disease of thyroid gland, 
deposition of radioactive iodine in (ab), 
g22 
TELEPAQUE, oral cholecystographic method using, 
with demonstration of common and cystic 
ducts (ab), 533 
oral cholangiography with, 436 
TENNESSEE RADIOLOGICAL Society, 683 
TESTES, rat’s, effect of minimal roentgen radiation 
on germinal epithelium of (ab), 1073 
TESTICLE, carcinoma of (ab), 905 
clinical and roentgen diagnosis of tumors of 
(ab), 904 
radiotherapeutic treatment of tumors of (ab), 
905 
surgery of tumors of (ab), 905 
tumors of (ab), 904 
TerraALoGy or with unilateral pulmonary 
atresia (ab), 528 
THIOURACIL modification of effect of radioiodine on 
thyroid (ab), 361 
Tuorax See also CHEST 
blocking of pulmonary artery as basis for pre- 
operative functional test in surgery of (ab), 
896 
energy distribution in, during multiple field and 
rotational therapy, 819 
TuoriuM deposits in liver (ab), 340 
Tuororrast, fatal panmyelopathy due to (ab), 542 
THROMBOANGIITIS OBLITERANS, roentgen irradiation 
of (ab), 728 
Turomposis, chronic aorto-iliac, intermittent claudi- 
cation of hip and syndrome of (ab), 914 
localized mesenteric, roentgen demonstration of 
(ab), 343 
of lower extremity and pelvis, venous changes in 
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TuyMus, ectopia of primary tumors of (ab), 696 
problem (ab), 696 
TuHyROID, cancer, uses and misuses of radioactive 
iodine in treatment of (ab), 732 
carcinoma of, in childhood and adolescence (ab), 
695 
deposition of radioactive iodine in teeth of per- 
sons treated for disease of (ab), 922 
disease, distribution of radioiodine observed in, 
by Geiger counters, 849 
uptake of stable iodine compared with serum 
concentration of protein-bound iodine in 
normal subjects and in patients with thy- 
roid disease (ab), 921 
THYROID GLAND, criteria for therapy of malignant 
lesions of, with I'*" (ab), 181 
human, diagnosis of morphologic abnormalities 
of, by I'*! (ab), 1068 
of patients receiving radioiodine for hyperthy- 
roidism, histologic lesions in (ab), 1068 
practical application of scintillation counter in 
diagnosis of diseases of (ab), 181 
radioiodide-concentrating ability of transplant- 
‘able tumors of, in C3H mice (ab), 1068 
thiouracil modification of effect of radioiodine 
on (ab), 361 
uptake of radioactive iodine by carcinoma of 
(ab), 1063 
use of radioactive iodine in detection of dys- 
function of (ab), 1068 
Tisia, resection of multiple pulmonary metastases 
fourteen years after amputation for osteo- 
chondrogenic sarcoma of (ab), 700 
Time factor, effect of, and ionization density, inter- 
dependence of (ab), 365 
Tissue dose studies with 2.0 mev. roentgen rays, 
film method of, 302 
TomocrapHy See LAMINAGRAPHY 
TonGUE, cancer, sex differences in prognosis follow- 
ing radiotherapy (ab), 918 
treatment of cancer of, and its cervical metasta- 
ses with irradiation (ab), 917 
Tonsits, hypertrophy of, and mediastinal hilar 
adenopathy (ab), 694 
ToorH development in young axolotls and mice, 
effects of local roentgen irradiation on, 488 
TRACER Studies, diagnostic, serum concentrations of 
radioiodine in (ab), 180 
Traumatic Heberden’s nodes, 452 
TREACHER COLLINS SYNDROME (ab), 525 
TREATMENT planning in roentgen therapy, 961 
TRIETHYLENE melamine, effect of, on hematopoietic 
system of terminal cancer patients (ab), 
183 
thiophosphoramide, treatment of leukemia with 
(ab), 1070 
TusercuLosis of elbow (ab), 536 
experimental, use of rabbit in (ab), 184 
genitourinary, classification of cystographies in 
(ab), 906 


1102 


of female genitals (ab), 906 

of ischium (ab), 539 

osseous, rcentgen diagnosis of (ab), 711 

of skull, roentgenological and pathological as- 
pects of, 762 

pulmonary, roentgenographic spreads of, occur- 
ring during sanatorium residence before use 
of prolonged chemotherapy (ab), 70o 

transmitted by banked bone (ab), 535 

Tumor. See also PsEuDoTrUMORAL 

acoustic nerve, roentgenographic diagnosis of 
(ab), 888 

dose determinations, determining adequacy of 
methods for, 961 

Ewing’s, of talus simulating aseptic necrosis 
(ab), 352 

intracranial, encephalography in (ab), 518 

pathology, angiographic determination of (ab), 
693 

therapy, local, with radioactive gold, experimen- 
tal investigations of (ab), 1064 

Wilms’s, in children (ab), 710 

Tumors, abdominal, in early infancy, roentgen diag- 

nosis of (ab), 163 

brain, localization of, by diiodo™! fluorescein 
(ab), 521 

brain, localization of, with positron emitters 
(ab), 524 

brain stem, phlebography in (ab), 517 

central brain, cerebral phlebogram by carotid 
angiography in cases of (ab), 516 

giant cell, of bone, diagnosis and treatment (ab), 
349 

intracranial, venographic clues to localization of, 
74° 

intraocular, detection of, with radioactive phos- 
phorus (ab), 1069 

irradiation-induced lymphoid, prevention of, in 
Cs57BL mice by spleen protection (ab), 1072 

irradiation of, with fast electrons (ab), 365 

lung, cinedensography in exploration of (ab), 
700 

muscle wall, of esophagus (ab), 890 

of pelvic cavity, treatment of, with supervolt- 
age radiation, 284 

of sigmoid colon and rectum penetrating into 
bladder, urography in (ab), 707 

of testicle (ab), 904 

primary, of rib (ab), 526 

primary thymic, ectopia of (ab), 696 

round cell, of bone, irradiation management of 
(ab), 726 

spinal, diagnosis of, by gas myelography (ab), 
520 

technique for evaluating effectiveness of locali- 
zation of radioactive colloidal gold-198 
after direct injection into, 658 

testicular, clinical and roentgen diagnosis of 
(ab), 904 
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testicular, radiotherapeutic treatment of (ab), 
905 
testicular, surgery of (ab), 905 
transplantable, of thyroid gland in C3H mice, 
radioiodide-concentrating ability of (ab), 
1068 
unusual bone, in infants and children (ab), 718 
Twins, Legg-Perthes disease in (ab), 911 
TypuHorp osteomyelitis of spine treated with chlor- 
amphenicol (ab), 1071 


Ucer, benign gastric, of greater curvature, 426 
esophageal, in very young infants (ab), 890 
gastric, benign or malignant (ab), 341 

ULceration, esophagogastric or marginal, short 

esophagus with (ab), 528 

Ucers, primary benign peptic, of greater curvature 

of stomach (ab), $31 
UmsrapiL, bronchography with (ab), 699 
UreETrEROCOLOsTOMY, urographically silent kidney 
and (ab), 708 
URETHROCYSTOGRAPHY, circulatory collapse follow- 
ing combined use of rayopake and air for 
(ab), 7O9 
URETHROVESICAL relationships in female urinary 
stress incontinence, roentgen study of (ab), 
346 
Urinary excretion of gallium 72 in man (ab), 731 
tract, nonopaque calculi of (ab), 709 
tract, upper, functional roentgenology of (ab), 
166 
Urocrapny in tumors of sigmoid colon and rectum 

penetrating into bladder (ab), 707 

intramuscular, with hyaluronidase (ab), 707 

intramuscular, with hyaluronidase in children 
(ab), 707 

reaction to agents used in, with and without 
antihistamines (ab), 534 

silent kidney on, and ureterocolostomy (ab), 708 

UROKON excretion, mechanism of, 995 
high concentration, for pyelography (ab), 166 
sodium, cerebral arteriography with (ab), 693 

Uro.ocy, aortography and retroperitoneal oxygen 

in diagnosis in (ab), 541 
award, 510 
radiation hazard in (ab), 168 

Urerus, calcified fibroids of (ab), 907 

carcinoma, vaginal recurrences in, and preven- 
tion by radium therapy (ab), 361 

study of supportive structures of, by levator 
myography (ab), 1077 


VaGINAL cream, LéfHler’s syndrome following use of 
(ab), 891 

Van METER PRIZE AWARD, announcement of, 681 

Vein, subclavian, costo-clavicular compression of 
(ab), 719 

Veins, changes in, in thrombosis of lower extremity 
and pelvis (ab), 720 
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pathways of, of heart, visualization of, in living 
dogs, 648 
pelvic, demonstration of, by various methods 
(ab), 720 
VENA CAVA, superior, obstruction syndrome of, in 
bronchogenic carcinoma (ab), 699 
syndrome, superior (ab), 898 
VENOGRAPHY, Clues from, to localization of intra- 
cranial masses, 740 
splenic (ab), 542 
Venous system of head, direct opacifying injections 
into (ab), 516 
VENTRICLE, fourth, ventriculographic examination 
of (ab), 517 
VENTRICULOGRAPHY, examination by, of aqueduct of 
Sylvius and fourth ventricle (ab), 517 
with small amounts of air (ab), 519 
VERTEBRAE, diagnosis and treatment of hemangioma 
of (ab), 919 
fractures of, in insured and uninsured patients 
(ab), 713 
Vibrio metschnikovii, response of irradiated cancer 
patients to (ab), 722 
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ViraMin A deficiency in infancy, bone changes in 


(ab), 535 


intoxication (ab), 358 
ViramMin B12, radioactive, estimation of intrinsic 
factor of Castle by use of (ab), 1067 
VOLVULUS, gastric, 609 
idiopathic gastric, 616 
of cecum and ascending colon (ab), §30 
of right colon, detorsion of, roentgenographic 
considerations, 192 
secondary gastric, 625 


Weser, Harry M., President of American Roentgen 
Ray Society, 1953-1954, portrait opposite 
page 187 

WiMs’s rumor in children (ab), 710 

Wounbp closure, effect of total body irradiation on 
(ab), 1076 


XANTHOMATOSIS, pulmonary cystic changes in (ab), 
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Preoperative lateral radiograph of the left mandible. 
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Radiographs and photographs: Veterans Administration Hospital, Bronx, New York. 
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Postoperative posteroanterior and lateral oblique radiographs showing restoration of mandible with acrylic (radiolucent). 
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a symbol of the 


finest X-ray equipment 


to the Radiologist STANDARD means dependability . . . 


Designed by engineers familiar with X-ray techniques, STANDARD 
equipment has the widest scope of functions for every radiological 
operation as well as patient comfort. Ease of operation has made 
STANDARD the radiologist’s choice of X-ray equipment. And finally 
radiologists have learned that they can always rely on STANDARD 


equipment to function when needed. 


to Management and Radiologist . . . a sound investment. 


Considering its exceptional quality, STANDARD equipment is sur- 
prisingly low in cost ... the first requisite of sound investment. Add 
the wide reputation for durability, economical operation and minimum 
maintenance cost .. . and we sum up sound reasons why STANDARD 
X-ray equipment is chosen by those who are responsible for the eco- 
nomical operation of a hospital or laboratory. 


manufacturers of X-ray equipment for over 45 years 


X-RAY COMPANY 
1932 no. burling st. © chicago 14, illinois 
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gives you choice 
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match you 


MAXITRON 250 — No other medium -voltag: 
therapy equipment can match this unit's Versatility 
Radiologists with heavy treatment schedules . . , Jaby, 
ratories with a wide range of research projects . 
institutions desiring to combine treatment and researc 

— will find Maxitron 250 the logical selection, 
For example, the laboratory cay 
change instantly from soft radiation, 
needed to work with biological san. 
ples, to hard radiation necessary for| 
large animals, Similarly, treatment cay 
be quickly varied from superticial are 
to deep-seated tumors. Under all con. 
ditions—at volt. 


tube currents u 
to 30 ma — dos. 
age control is 
precise, 
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Like all G-E x-ray ap- 


service® rental plan. 


DEPTH DOSE CHART FOR MAXITRON 250 
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By merely adjusting Maxitron 250’s voltage and filtration, you cat 
select any desired quality of radiation between a half-value layet 
of 0.1 mm aluminum at 100 kvp and that of 3.0 mm copper at 250 kvp. 
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ttherapy needs 


250-IIT — For 


sormal hospital loads, here's 


aby 42 single x-ray unit that meets 


o, jcomplete superficial, interme- 
“h| diate and deep therapy needs. 
Maximar 250-III’s remarkable 

jexibility is based on its small 
‘Vhead size. . . on its variety of 
ones and filters . . . on its 
‘fo wide range for continuous 
jtetapy from 80 to 250 kvp 
15 ma. 


reas 
con. AS in all General Electric 
vol. Units, uniformly high- 


to {quality radiation is achieved 
tanks to advanced design and 
manufacture. Combine this 
dos. {with a record of dependable 
operation and low maintenance 
st—and you have the reasons 
ior the popularity of the 
Maximar 250-III. 
Why not discuss your ther- 
apy requirements with your 
(GE x-ray representative? If 
hee Hey call for 250-kvp apparatus 
y>— one of these two units should 
pita be the answer. To get illus- 
uted literature, write X-Ray 
Hepartment, General Electric 
(Company, Milwaukee 1, Wis- 
vonsin, for Pub. A-122. 
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as Accurate control of radiation — to the smailest prescribed treatment 
layer a — is quickly achieved with Maximar 250-III. A wide range of 
‘kyp, | “Ment cones are available to cover all modern technics. 
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fully automatic 


charting of isotope 


localization 


Tracerlab’s new Tracer-Scanner 
automatically maps the uptake and 
location of radioactive material in 
certain organs, such as the thyroid, 
and provides a two-dimensional 
graph which clearly defines the dis- 
tribution of the isotope. The com- 
plete unit is mounted on a table 
which easily rolls over a hospital 
bed. It carries a scaler and a highly- 
collimated scintillation detector 
which traverses the body area being 
scanned. 

Scanning area, speed, and scan 
spacings are variable, and a number 
of copies of the direct-reading image 
can be provided. 


complete details 
and price 
available on 
request. 


130 HIGH STREET, BOSTON 10, MASS. 
2030 WRIGHT AVE., RICHMOND 3, CALIF. 


3 
* 
| 
| 
; 
x 


Intravenous urogram with UROKON SODIUM 70%. 
Exposure ten minutes after injection. Note complete 


filling and great density of pyelogram. Compression used. 


AN AID IN UROGRAPHY,... . 
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ONE OF A SERIES OF HELPFUL TIPS... COM PRESSION FOR BETTER PYELOGRAMS 


An important factor in x-ray pictures of the renal collecting system is complete 
visualization of the ureters as well as the renal pelves and calyces. Although the 
technique of the ureteral compression during intravenous pyelography is well 
known, it might again be pointed out that exposure of a semi-erect fifteen or 
twenty minute film made immediately following removal of the compression 
device! will often give complete ureteral visualization as well. 


UROKON SODIUM GIVES UROLOGISTS AND RADIOLOGISTS THESE IMPORTANT ADVANTAGES: 


Qives Qonsistdatly gpod pydlodrams 


Ina series of cases with UROKON 70%, good 
to excellent quality pyelograms were ob- 
served in 79% of the cases, fair quality in 14% 
and poor quality in 7%. Moreover, the investi- 
gators noted: “...that each set of films classi- 
fied as poor was made on a patient with 
known diminution in total renal function 
who otherwise would not be considered a 
candidate for excretory pyelography.”? 


ane baoad > 


UROKON 30% ... 
\ 


UROKON 70%... 


Unokow 'g Fast 


Many investigators observed that UROKON 
is excreted more rapidly than other contrast 
media. The advantages of this are that a 
pyelographic study may be completed in a 
shorter time with Urokon, and if obstruction 
is present it is demonstrated more readily.’ 
'Porporis, A. A., Zink, O. C., Wilson, H. M., Barry, 
C. N., Royce, R., and Rose, D. K.: Radiology 60: 
675 (1953). 
2Nesbit, R. M. and Nesbitt, T. E.: Univ. of Mich. 
Med. Bull., 18: 225 (1952). 


3Richardson, J. F. and Rose, D. K.: J. Urol., 63: 
1113 (1950). 


for INTRAVENOUS UROGRAPHY, RETROGRADE PYELOGRAPHY 
and CHOLANGIOGRAPHY 


for ANGIOCARDIOGRAPHY, CHOLANGIOGRAPHY, 
TRANSLUMBAR ARTERIOGRAPHY, NEPHROGRAPHY, 
INTRAVENOUS UROGRAPHY (difficult cases), 
RETROGRADE PYELOGRAPHY (diluted to 17.5%). 


Urokon Sodium Brand of Sodium Acetrizoate S 
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URO On. 
of Sos 


Opr CHEMIN 


452 


and 


MALLINCKRODT CHEMICAL WORKS 
Mallinckrodt St., ST. LOUIS 7, MO. * 72 Gold St., NEW YORK 8, N.Y 


Chicago * Cincinnati * Cleveland * Los Angeles 
Philadelphia * San Francisco * Montreal * Toronto 
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You'll say it’s a pleasure 
to work with 
ANSCO HIGH-SPEED X-RAY FILM 


Whatever your radiographic specialty, you’ll find 


this excellent emulsion can make your job easier. 
That’s because Ansco High-Speed X-Ray Film 

gives you cleaner, clearer radiographs, easier and 

more positive interpretation. Just take a 


look at the advantages it offers: 


HIGH SPEED 
without sacrifice in excellent 
contrast or fine grain. 

WIDER LATITUDE 
that records more detail, even 
in areas usually difficult to 
radiograph. 

EASIER READING 
because images come up clean- 


er and clearer, with a pleas- 

ANSCO, Binghz ,N. Y. A Di- 
ant light-blue base tint de-~ | Arline & Film 
signed to aid interpretation. Corp. “From Research to Reality.” 
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CLINICAL 


By 
ALFRED A. de LORIMIER 
M.D. 


Radiologist, Saint Francis 
Memorial Hospital 
San Francisco 


HENRY G. MOEHRING, M.D. 


Radiologist 
Duluth Clinic 
Duluth, Minnesota 


JOHN R. HANNAN, M.D. 


Radiologist 
Cleveland, Ohio 


EACH VOLUME CONTAINS 
ITS OWN INDEX. EACH 
VOLUME IS SOLD SEPA- 
RATELY AND COM- 
PLETE IN ITSELF. 


ROENTGENOLOGY 


Volume I 


DEVELOPMENTAL AND SYSTEMIC CON- 
DITIONS AND LOCAL LESIONS OF THE 
EXTREMITIES. “The authors have set a high 
standard for the following texts to maintain. One is 
impressed by the lack of padding and by the authors’ 
ability in teaching as well as in writing.”—J. /nt. 
Coll. Surg. 495 pp. (8%x11), 782. illus., 
$18.50 


Volume Il 
THE HEAD, NECK AND SPINAL COLUMN. 


Normal roentgenologic anatomy and _ physiology, 
general clinical considerations, and technical roent- 


genologic aids to diagnosis are featured. 488 pp., 
734 illus., $18.50 


In Process 


Volume III 


THE LUNGS AND THE CARDIOVASCULAR 
SYSTEM EMPHASIZING DIFFERENTIAL 
CONSIDERATIONS 


Volume IV 


THE DIGESTIVE TRACT, THE GALL 
BLADDER, LIVER AND PANCREAS, THE 
EXCRETORY TRACT, WITH SPECIAL 
STUDIES EMPHASIZING DIFFERENTIAL 
CONSIDERATIONS. 


CHARLES C THOMAS 
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PUBLISHER - SPRINGFIELD -: ILLINOIS 
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KELEKET X-RAY 


is proud to announce 


the new MULTISCOPE 


ADVANCED RADIOGRAPHIC aaa FLUOROSCOPIC FACILITIES 


e Tube used under table provides target-to-table top 
distance of 18 inches. 


A deluxe combination 
e Rotating anode tube may be used both under and 


of quality, ruggedness 


at a new low price! e New type tower allows use of heaviest spot film 
tunnel . . . rachet type compression device ... 
@ FOR ONE OR TWO TUBE OPERATION e Myelographic safety stop with positive lock 
@ ESPECIALLY DESIGNED FOR e ‘“‘Park-a-way” type spot film tunnel clears table 
HIGH KILOVOLTAGE TECHNICS area regardless of table position 


© FULL-WAVE RECTIFIED e Tube stand can be used for radiography . . . radio- 
graphic-fluoroscopic one or two tube operation 


@ 200 MA CAPACITY AT 125 PKV e Free working area . . . vibrationless motion .. . 
saves space . . . increases positioning flexibility, con- 


venience and comfort | | 


aa Write for free detailed 
/iterature today! 


KELEKET X-RAY CORPORATION 
205-12 West Fourth Street 
Covington, Kentucky 


Export Sales: 
Keleket International Corporation 
660 First Avenue, New York 16, N. Y. 


Kelley-Koett 
The Oldest Name in X-Ray | 
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OENTGEN 
—What radiation is. | ‘ 


—How it works. 


—THlow it 7s measured. 
—How it affects tissue. 
—What diseases react to tt. 


RADIOISOTOPE THERAPY 


By A. J. DELARIO, M.D. 


Member of the American College of Radiology; American Board of Radiology; Radiological Society of 
North America; Head of Therapeutic Radiology, St. Joseph’s Hospital, Paterson, N. J. 


NTEREST in every phase of radiation has been greatly stimulated since the 
| advent of atomic energy and the resultant use of radioactive isotopes in diag- 

nosis and treatment of disease. Dr. Delario has made a special study of the 
subject—from the viewpoint of a physician—and the information thus gained has 
become the natural nucleus of this important work. 


From the tremendous amount of material in the field, the author presents the most 
useful in a practical, readily understood manner. Guidance in the use of roentgen, 
radium and radioisotope therapy is unusually clear and complete. The most 
recent methods are given, as well as roentgen therapeutic modalities from low 
voltage to megavoltage. Emphasis throughout is on the biological reaction to 
radiation, the diseases that are benefited, how they are treated and the required 
dosage for each. 


Radiologists and specialists in all fields where roentgen and radium are used in the 
treatment of disease will find this work of special value. Dermatologists, ophthal- 
mologists, otolaryngologists, gynecologists and surgeons will appreciate the detailed 
technic and therapeutic results to expect. Internists and general practitioners have 
already expressed great interest in atomic energy because of the inestimable value 
it will be to them in peace or war. In the latter case, a knowledge of the medical 
and surgical treatment of atomic bomb injuries and widespread radiation sequelae 
will be essential. Dr. Delario stresses the damages of radiation and pays particular 
attention to radiation injuries and their prevention. 


This is a book for every modern-thinking doctor who wants a clearly projected 
study of one of the newest and most important phases in medicine introduced in 
many decades. 


371 Pages. 65 Illustrations. 155 Tables. $7.50 


LEA & FEBIGER 
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Patient is given a radioiodine capsule or solution by mouth. 
An identical dose is set aside as a “standard.” 


for accurate 
determination 
Of thyroid 
functio 


After a time lapse (usually 24 hours), the “standard” is 
measured* in the phantom neck. A single control then adjusts 
the “"MEDIAC” for the patient. 

using radioiodine \I 


The ‘“MEDIAC” makes measurements “ 
of thyroid activity a simple, straightfor- a 
ward procedure, requires no computa- 
tions—takes but a few minutes. AEC 
requirements can be easily met by any 
physician, and the equipment cost is lower 
than most doctors think. The evaluation 
is more accurate than the BMR test, 
easier than the serum protein bound iodine 
level, is rapidly becoming routine in hos- 
pitals, clinics and the doctor’s office. 

Write today for Catalog ‘‘O”’ with 
complete details on the ““MEDIAC” and 
other medical instruments for use with 
radioisotopes. 


Nuclear Instrument and Chemical Corporation, Phant i d d tivity i ient’ id i 
257 West Erie Street, Chicago 10, Illinois 
measured.* Uptake of radioiodine is directly related to thy- 
2 roid function and shown asa per cent of the administered dose. 
nuclear - chicago 


*Maximum time involved—2 minutes. 


CHICAGO + NEW YORK - LOS ANGELES 
DALLAS - HOUSTON - SILVER SPRING, MD. 


Just out 


Antibiotica et Chemotherapia 


Fortschritte / Advances / Progrés 


Herausgegeben von — edited by = dirigé par 
H. BLOCH O. GSELL E. LANGER 
_ New York Basel Berlin 


VOL. 1 
X + 378 p., 113 fig., 1954. $13.50 


INDEX 
Die neuere Entwicklung der Antibiotica als Arzneimittel. Von J. BUCHI, Ziirich. 


Die Behandlung der Endocarditis lenta mit Antibiotica. Von H. BARTELHEIMER und W. 
ENGERT, Berlin. 


Sulfonamide Combinations. By S. HELANDER, Stockholm. 
Les accidents provoqués par les Antibiotiques. Par P. RENTCHNICK, Genéve. 
Antibiotica und Pilzerkrankungen der Haut und Schleimhaut. Von H. GRIMMER, Berlin. 


Pilzerkrankungen der inneren Organe als Folge von Behandlung mit Antibiotica, unter besonderer 
Beriicksichtigung des Respirationstraktes. Von T. WEGMANN, Ziirich. 


Wirkung der Antibiotica, insbesondere des Penicillin, auf das vegetative Nervensystem und das 
Endocrinium. Von W. BLAICH, Miinster. 


Antibiotica in der Padiatrie. Von E. ROSSI, Ziirich. 


FROM THE INTRODUCTION: 


The research worker and the clinician often have neither time nor opportunity to read the 
literature dealing with subjects not directly related to their work, and they will be all the more 
apt to lose sight of the results of the latest investigations, as the relevant literature is scattered 
in a great number of different periodicals - often written in foreign languages. This applies 
above all to the field of antibiotics and chemotherapy, and it was therefore decided to meet the 
urgent need for collective reviews in the form of annual surveys reporting the latest results of 
research in this field. The world literature will be critically reviewed and referred to in detailed 
bibliographies. Thus the surveys will enable the specialist to keep up to date in his own field, 
at the same time supplying a review of the latest developments to all those not so well versed in 
this special field. The reports will further save the research worker the trouble of obtaining the 
original literature and enable all other scientists to overcome the difficulties of making them- 
selves familiar with this particular field of medicine. With this aim in view, the annual survey 
will help to maintain contact between scientific research, clinic and daily practice. 


BASEL 11 (Switzerland) S. KARGER NEW YORK 
For U.S.A.: Albert J. Phiebig, P.O. Box 352, White Plains, N.Y. 
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Remember the remarkable Ingersoll watch? 
One of the early successes of the United States 
Radium Corporation was the formulation and 
application of a highly efficient self-luminous 
material used on the dial of this dollar watch. 

This early work, conducted more than 35 years ago, 
led to a continuing research program dedicated 
to greater efficiency and uniformity of 
fluorescent chemicals (phosphors) and their 
application. With this wealth of research 
and know-how in applying phosphors as a 
background, the United States Radium 
Corporation introduced, in 1950, the Radelin 
line of intensifying screens priced 
considerably below prices then prevailing. 
Because many radiologists liked the 
superior performance, the anti-abrasion 
characteristics and lower cost of Radelin 
screens, sales increased sharply forcing 
prices of competitors to the Radelin ; 
Result . . . savings exceeding $1Q@090.00 
annually to purchasers of scrg@Mp. 
But even more important githa Radelin 
intensifying screens set er standards 
of performance and sfFvice life. Radelin’s 
paper base, made g@tlusively from 100% unused 
cotton cloth, is cgfted with a more efficient | 
calcium tungstg$e of finer crystalline structure. 
The flexibili Fand resiliency of this special paper 
plus the thigMer fluorescent layer, made possible 

through a ew, efficient phosphor, explain 

Radelin’s Zxcellent radiographic results. The 
anti-abrafion protective coat, moisture-proofed back 
and seal@™ edges assure longer service life. These 
featuresfand an exacting system of quality control, from 
raw maf@rials to finished product, is your assurance 
that Ra@@lih’s higher standards shall be maintained. 
You can¥ntinue to save many dollars by 

specifyin} adelin ... greater economy through longer 
service lifS¥plus superior radiographic performance. 
Radelin InteNgifying Screens are available in 
four speeds — Miigh\Speed, General Purpose 3 
Detail and High Q@theneRed 4 
include Photoradiograp 


Radelin Division | | 
UNITED STATES RADIUM CORPORATION 


535 PEARL STREET, NEW YORK 7, N.Y. 
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MEMORANDUM ON THE FIFTH INTER-AMERICAN 
CONGRESS OF RADIOLOGY 


SHOREHAM HOTEL, WASHINGTON, D.C., APRIL 24-29, 1955 


James T. Case, President 
2315 Bath Street 
Santa Barbara, California 


Lowell Goin, Exec. Vice-President J. A. del Regato, Sec’y. for Latin America 
658 South Westlake Avenue Penrose Cancer Hospital 
Los Angeles 5, California Colorado Springs, Colorado 
Philip J. Hodes, Sec’y. for U.S.A. and 
Eugene Pendergrass, Secretary-General Canada 
3400 North Spruce 3400 North Spruce 
Philadelphia, Pennsylvania Philadelphia, Pennsylvania 


The Inter-American Congresses of Radiology have been held under the auspices of 
the Inter-American College of Radiology. Previous Congresses took place in Buenos 
Aires, Havana, Santiago (Chile) and Mexico City. This Fifth Congress is sponsored 
by the American College of Radiology representing all radiology of the United States 
of America. 


THE PROGRAM OF THE CONGRESS WILL INCLUDE THE FOLLOWING: 


1. Forty communications covering radiodiagnosis, radiotherapy, radio- 
physics and radiobiology. 


2. There will be three symposia on (a) cancer of the lung (b) new trends 
in cancer and (c) radioactive isotopes. 


3. Refresher courses (cursos de Repaso). This will be given in English or 
Spanish by outstanding authorities in different fields of the specialty; 
each course will last at least one hour and a half. 


4. Scientific exhibits. This will be a visual display of the new contributions 
and accomplishment in radiology. 


5. Technical exhibits. All manufacturers will display equipment and tech- 
nical development of importance to the specialty. 


6. On Saturday, April 30, one of the sessions of the Congress will be held at 
the National Cancer Institute of the National Institute of Health in Bethesda, 
Maryland, in the vicinity of Washington. The American Radium Society 
will hold its annual meeting in the Shoreham Hotel on April 21st to the 
23rd, 1955, immediately preceding the Congress. 


MEMBERSHIP in the Congress is open to all doctors of Medicine specializing in 
radiology, radiophysics and radiobiology. Privilege of attending is open to all doctors 
of medicine. An album of photographs of all those registering will be presented at 
the Congress. 

An extensive social program is being planned to permit the visit to medical as well 
as other cultural institutions in the City of Washington. This will be available to the 
participants as well as their social associates. 

One evening will be devoted to a private concert by the Philadelphia Symphony 
Orchestra under the direction of Eugene Ormandy in Constitution Hall, Wednesday 
evening, April 27. Numerous tours and special visits are planned. 

Application blanks for advanced registration are available from the office 
of the American College of Radiology, 20 North Wacker Drive, Chicago 6, 
Illinois. 
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it’s here—the astounding new 
Halsey Rigidform Wafer Cassette! 


The first thin, lightweight cassette that is truly rigid 
and insures perfect contact .. . Almost 20% lighter, 
almost 30% thinner .. . Simple, positive, light-tight closure 
without crossbars . . . Sturdy free-floating hinges that 
are non-abrading .. . Warp-free magnesium front panel. 
See it at your regular dealer. 


itS SO 
rugged 


X-RAY PRODUCTS, INC. 


1425 37th STREET 
BROOKLYN 18, N.Y. 


See it at Booth 39, Radiological Society Meeting, Dec. 5-10, Los Angeles 


es 


TWICE AS MANY NEGATIVES 
IN THE SAME SPACE 


FILING SYSTEM 


for 
X R AY 
The ligh ht drop-d opens 
I negatives in the compartment. 


Files x-ray negatives— 
...in % the space 
...in % the time 


...af the expense! ‘ 
The patented Facile Guide-Pull 
Write for Complete Details “lecates the desired negative 
of this New Negative Filing System! providing faster filing service. 


VIESI-SHELF FILE INC. Dept.R 
CHAMBERS STREET NEW YORK 7, N.Y. 


USED X-RAY FILM 


@ We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


@ We remit in advance if desired, or promptly after receipt 
and tally of the value. 


® Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY 


111 W. Jackson Blvd., Chicago 4, Ill. 
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YOU GET ALL OF THESE 


SPECIFIED FEATURES 
AND MORE-IN A 


New GAMMA DOSE RATE SURVEY METER, 


BUILT BY THE PIONEER MANUFACTURER OF RADIATION INSTRUMENTS 


THREE RANGES OF SENSITIVITY: 
MODEL 592—0-10, 0-100, 0-1000 mr/hour. 
MODEL 592A—0-5, 0-50, 0-500 r/hour. 


Two-stage D.C. amplifier circuit with 100% negative feedback. 
Factory calibrated on x-ray and radium or Cobalt 60. 


Accuracy conservatively rated at 10% of true dose over 
an energy range of 50 Kev to 1.3 Mev. 


Plug-in ion chamber for interchangeability. 
lon chamber for model 592A may be used in 592. 


Hermetically sealed ion chamber in model 592 is unaffected 
by environmental conditions of temperature, humidity or pressure. 


Single hi-meg and electrometer tube sealed in the ion chamber. 
Two controls .. . An on-off-range switch and zero set. 
Well balanced with handle on top. 


For Further Details 
Write for Form 3021 


Rugged, fiber-glass reinforced case easily decontaminated ., . 
meets military requirements. 


Weighs oniy 4% pounds. 


MEDICAL INSTRUMENTS DIVISION 


The Victoreen Instrument Co. 


5806 HOUGH AVE. + CLEVELAND 3, OHIO 


Wave Length Ing 
Stab/ e D ift ency 
Ruggedne s Ircuit 
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The NEW, long awaited 


Handbook of 
RADIOLOGY 


Available January 3rd 


A new guide bringing together in one compact 
volume the vast amount of physical data needed 
in the daily work of the radiologist—data which 
until now, have been widely scattered throughout 
the literature, and often difficult to find or almost 
obscure when needed. 


Drs. Morgan and Corrigan have had the expert 
assistance of leading authorities in preparing 
the new handbook. Greatest possible completeness 
and authority is assured. 


Edited by Russell H. Morgan, M.D., Johns 
Hopkins University, and Kenneth E. Corrigan, 
Ph.D., Harper Hospital, Detroit. 518 Pp., Illust., 
$10.00. 


New 2nd Edition—THE CHEST 
A Handbook of Roentgen Diagnosis 


Actually an x-ray atlas giving, step-by-step, the 
up-to-date methods of an eminent authority. Many 
new developments are included on diagnosis of 
tumors of the lungs, vascular disorders, congeni- 
tal heart disease and its effect upon the lungs. 
There is a wealth of new material on bronchogra- 
phy and normal anatomy of the bronchi, etc. 


By Leo Rigler, M.D., University of Minnesota. 
380 Pp., 479 Fig. on 138 Full-page Plates. $8.00. 


And, don’t miss the NEW Year Book 
of Radiology, just off press 
(1954-55 Series) 


ORDER FORM --- 


THE YEAR BOOK PUBLISHERS, INC. 
200 E. Illinois St., Chicago 11, Il. 


Please send, for 10 days’ examination the following 
book(s) checked. 


Handbook of Radiology, Ready Jan. 3 ........ $10.00 
(1) The Chest, Handbook of Roentgen Diagnosis .. 8.09 
O) Year Book of Radiology (1954-55 Series) .... 9.00 

ATR 12-54 
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Feel the softness . the 
extreme flexibility . . . the 
“dress glove’’ comfort Now 
for the first time P 
“fingertip feel’’ in an x-ray 
glove. 


soft 


The shristocratl of 
X-RAY GLOVES 


ver 


The New Superflex 
X-Ray Protective Glove 
is so amazingly soft 
that unless you actually 
try it you won't believe 


. . That's why we 


Test it for protection ... 
for flexibility . . . for com- 
fort . . . a rare combina- 
tion of all the elements 
necessary to make this the 
world’s finest x-ray glove. 


Send for your free copy of the 
Wolf Protective Catalog. 


WOLF X-RAY PRODUCTS, Inc. 


93 Underhill Avenue 


Brooklyn 38, N. Y. 


Branch Office: 1909 W. Ninth St., Los Angeles, Calif. 
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NEO-CHOLEX 


AN IMPROVED GALLBLADDER EVACUANT 
IN CHOLECYSTOGRAPHY 


75% to 90% Average Contraction 
in thirty minutes 


PERMITS IMMEDIATE CORRELATION WITH G.I. SERIES 


A palatable, well-tolerated, specially processed fat emulsion of 40% Pure 
Vegetable Oil, formulated to produce maximum cholecystokinetic activity. 
Leaves the stomach rapidly without affecting gastric motility, yet induces 
effective reflex stimulation to the gallbladder. Eliminates all 
objectionable features of the ordinary fatty meal, 
such as bulk, aversion, bloating, and nausea. 


NEO-CHOLEX permits immediate roentgen examination of the G.I. tract 
following the cholecystograms, of particular value in the case of 
the non-ambulant or out-of-town patient. 


NEO-CHOLEX is supplied in individual 2 oz. doses, ready for administration. 


NEO-CHOLEX administration 


In Hysterosalpingography and 
Cholangiography 
A NEW, AQUEOUS, VISCOUS CONTRAST MEDIUM 


In hysterosalpingography, Medopaque-H provides a sterile medium of optimum 
radiopacity . . . proper viscosity, plus complete absorbability with minimal irritant 
action. Medopaque-H eliminates hazard of 
embolization and retention of foreign matter. 


In operative cholangiography, this simple and safe method of duct visualization 
obviates unnecessary surgical exploration and, indirectly, also prevents the 
unfortunate lae of inadequate surgery. 


q 


MEDOPAQUE-H is an aqueous, sterile, viscous solution containing 45% Sodi 
Ortho-iodohippurate and Sodium Carboxymethylcellulose. lodine content 
15.8% (w/v). Supplied in 10cc rubber-stoppered vials. 


Medopaque-H Cholangiogram 


BELL-CRAIG, INC. 


Manufacturing Chemists Ff 
270 Lafayette St., New York 12, New York + In Canada: 270 Parliament St., Toronto 
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SAFETY AND SIMPLICITY IN 
UROLOGIC DIAGNOSIS 


Skiodan sodium in 10 to 20 per cent 
solution is as nonirritating as physiologic 
saline solution. No local or systemic 
reactions have been observed even when 


Skiodan sodium solution was retained 


wey in a hydronephrotic sac or extravasation 
 Radiop? 


occurred in bladder rupture. 


Skiodan gives a well defined, sharp 
and clear delineation of the urinary 
tract. Simple urethral injection 
produces cystograms and urethrograms 


of uniform clarity. 


40 per cent solution, bottles of 50 cc. and 
100 ce. 


20 per cent solution, bottles of 50 cc. 
1 Gm. tablets, bottles of 100 and 500. 


New York 18, N. ¥. Windsor, Ont. 


ye 


WINTHROP 


Skiodan sodium, brand of methiodal sodium 
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New - The Auxiliary Heart 


This book is the result of 30 years of intensive study of the chest and the daily attempt 
to evaluate the lesser circulation as portrayed by the roentgen film. 


It includes: ANATOMY—PHYSIOLOGY—PHYSIODYNAMICS of the chest which 
make up the auxiliary heart—and the PATHOLOGIC CONDITIONS influencing its 


actions. 


An early recognition, diagnosis and treatment of the diseases and diseased states which 
interfere with the function of the Auxiliary Heart will prevent many cardiac failures 
in the operating room or the sick room. 


It is important that the SURGEON, the CLINICIAN, and the ROENTGENOLOGIST 


be able to visualize: 


1. The microscopical anatomy of the lungs. 


2. The air cells and their elastic fibers. 
3. The intrapulmonary air pressures. 
4. The capillaries and the capillary blood flow. 
5. The lymphatics and the lymphatic flow. 
208 pages 79 illustrations 


Send on approval, $10.50, postpaid 
CHARLES C THOMAS - PUBLISHER - SPRINGFIELD - ILLINOIS 


‘WILLIAM WALTE 
Consulting St. Luke's 


ver, Colorado 


. 
4 HIS BOOK is the result of 32 years of intensive study of the ; 
chest and the daily attempt to evaluate the lesse™ circulation 
P as portrayed by the roentgen film. 
It includes: ANATOMY pHYSIOLOGY - pHYSIODYNAMICS of 
chest which make up the auxiliary heart and the pATH- 
ONS influencing its actions: 


Tells How You Can Save 
SPACE and MONEY 


Microfilm X-rays. Put a 4 drawer file of X-rays on 
2 rolls of film. All diagnostic detail retained. Learn 


how much you save. 


Write for FREE BOOKLET Today 
MICRO X-RAY RECORDER, INC. 


1941 N. WESTERN AVENUE ¢ CHICAGO 47, ILLINOIS 
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SAVE $29. Volume makes this price 
R74x17 X-RAY FILMS* °73°° 


STEEL—3 DRAWER—FULL SUSPENSION 
GRAY—GREEN SEPARATORS 
NONSUSPENSION FOR STORAGE $64.00 
LETTER FILE 4 DRAWER SUSP. $49.60 
PREPAID ANYWHERE IN U.S.A, $6.75 EXTRA 

APPROVAL GUARANTEED— 
27 PAGE CATALOGUE STEEL FILES—X-RAY 
ACCESSORIES. 
Hanley Medical Equipment Co. 
5614S Grand X-Ray Divislon St. Louis 11, Mo. 


He 
LEAD GLASS WINDOWS 


Send for Circular G-S4 
PENBERTHY INSTRUMENT CO. 
666 ADAMS ST., SEATTLE, WASH. 


A SUPERIOR FILM BADGE 
MONITORING SERVICE 


for X-ray and radioisotope 
laboratories now available 
from: 
werteror  Mmuclear- chicago 
DETAILS 257 W. Erie St., Chicago 10, Ill. 
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You can rely on Heavy-Duty Lightweight 


Smit-Roentgen Cassettes 


engineered and built for HEAVY-DUTY use, yet really 
LIGHTWEIGHT. 


How can a cassette be lightweight and last? THE SECRET 
is in the design, construction, workmanship and the ma- 
terials used. 

The SMIT-ROENTGEN cassette is made of ‘Cassette 
Metal”’ . . . an Aluminum, Magnesium and Silicon alloy, 
developed by SMIT-ROENTGEN, specially processed under 
high pressure for hardness. 


Smit-Roentgen Cassettes are designed in both the 
STANDARD and PHOTOTIMING types. 


Other SMIT-ROENTGEN Products: 
“GOLDEN GRIDS’’—‘‘Conventional”’ and ‘‘Fineline”’ 
—both focussed and parallel 


“LIGHTWEIGHT GRID CASSETTES’’—the perfect 
combination of two outstanding products. 


- 
ALL-METAL CONSTRUCTION For supply your Ray Dealer 
—NO WARPING FROM HEAT OR MOISTURE or for information 


PHYSICIAN’S TECHNICAL EQUIPMENT COMPANY 
| PIX\ Suppliers to the American X-Ray Industry 


1519 W. North Ave. Milwaukee 5, Wis. 


| | EXHIBITS AT THE RADIOLOGICAL SOCIETY MEETING: BOOTH 60| 


“To keep you 


on up-to-date techniques for detecting and treating cancer, we 
have @ @ ® 

@ @ @ inour professional film library, films on nearly 150 
subjects covering cancer diagnosis, detection and treatment, 
available onloan @ @ 

@ @ @ our monthly publication, ‘Cancer Current 
Literature,” an index to articles on neoplastic diseases from 
American and foreign journals. 


For information about these 
and other materials, write 
your state Division of the 


American Cancer Society 
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Holds 4000 films in 
negative preservers. 
Girl of average 
height can reach 
top shelf easily. 


Holds 2400 films. 
No higher than a 
conventional three 
drawer file, yet 
holds 600 more 
films in less floor — 
space. 


NOW! You can fit 


shelf-type film files 


to any wall area 


Place them under windows, atop benches . . 


or make full use of vertical space -schedul 
Here’s new flexibility you can’t get with drawer files! consulti 
Easy-sliding doors make room for drawer pull-out un- -immedi 


necessary . . . save valuable floor space. Any of four 


sizes takes floor space only 32” by 20”. Film capacities _ 

are indicated under illustrations. These are 

These, like every item in the complete G-E x-ray Nentas: 

supply and accessory line, offer time-saving, work-sav- —— 

ing, money-saving benefits. Your G-E x-ray representa- Saag 

tive can give you details. Or write X-Ray Department, mermati 

General Electric Company, Milwaukee 1, Wisconsin, éstingh: 

Rm. A126. twrite t 

Jepartm« 

Holds 1600 films. Top antl 

is convenient height for he adapter 
placement under win- tables. 


dows, to hold illumina- 
tors, serve as work area. 


Progress /s Our Most Important Produet 


GENERAL ELECTRIC 


Holds 800 films. 
Units can be 
stacked as file 


needs grow. L 
base is 
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best Fluoroscope 


f.o.b. Baltimore, Md. 


ectronic fluoroscopy with the Westinghouse 
fluorex — the most important advance in X-ray 
uipment for diagnosis since the discovery of the 
\ray itself. 


HOWS MORE DETAIL 


0-times brighter images mean quicker, easier 
“sterpretation — you get more information in less time. 


JESS RADIATION 


You can use at least 50% less MA than in regular 
yuoroscopy. Naturally, this reduction in 
udiation benefits both patient and radiologist. 


AVES TIME 

limination of long dark-adaptation 
ytiods permits 

-scheduling fluoroscopy between 
consultations and film reading 


ema re-checking of patients 
emergency fluoroscopy 


Mhese are only a few of the many 
vantages of the remarkable 
estinghouse Fluorex. For complete 

dormation, see your nearest 
estinghouse X-ray representative, 
twrite to the address below, 

Department A-02. 


This increase in price does not include 
He adapter required for some makes 
tables. 


X-RAY DIVISION - WESTINGHOUSE ELECTRIC CORPORATION - BALTIMORE 3, MARYLAND 


FLUOREX 

PORTABLE UNITS 
X-ACTRON 

WESTLINE CABINETS 
MONOFLEX 

PFX 

FLUORADEX 
DUOCONDEX 
SERVICE 
ACCESSORIES 


you CAN BE SURE...iF ITS 


Westinghouse 


J-08302 
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rom all of us at 


